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from the Editor 

1 



Analyses of research reports are grouped in three clusters in this ^ 

issue 'of l5s.E. ^The first cluster, TEACHER CHARACTERISTICS AND BEHAVipRS, ^ 

• — — 

contains five studies. The second, SILENT CHARACTERISTICS AND BEHA\^ORS, 
includes fcAir reports.. The last section, INSTRUCTION, includes, five studie?. 

Studies^ included in any given cluster do tiot, of course, all contain similar 

^ , " • . ' \ 

elements* Rather, they are grouped toget^ter because they share some common ^ 

'/ ' ' . 

basis for comparison* , * » ' 

Publlshable responses to the analyses and to the grouping of studies 

are encouraged. _ . 



^ Stanley U. Helgeson 
Editor * _ . 



Patricia E. Blosse'r 
Associate Editor 
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Dietrich, Don. * "Gradla^ practices, of High School Physies Teachers:, A 
, -Contributing factor to peclinin[g Enrollments in Physics." Science 
• • Education , 57(l):25-20, j:973. ^ * ' 

V , 'Descriptors-Educational^ Research, *G«ading, Physics, Science 
Education, Secondary Schopl jSclence^ *Student ghrollment, _ 
*Student Science ^Interests, Teacher Characteristics, *Te1lcher 
Influence ' • . » / ^ 

Expanded Absliract and .Analysis PdMared Especially for I.S.E. by: Rodney 
L. iDoiran,- State University Df New York at Buffalo.% 



^ Purpo^ 



. • Il^s study attempted to detemrlne if grading practices of physics • 
teachers 4ct as a detferrcnt to stude^js enrolling- in physics. 

Rationale . , 

The decrease ,of enrollments in high school physics in recent year^ 
l^as been vfewed with' con^efab]^ concern. Because high school physics 
instruction is^Viewed ,more^as* an important link to one's scientific, 
literacy than^ solely as preprofessional preparation, tKis concern demands 
more attention. Many factors have been suggested- as factors which may 

plated t(i this declining enrollment phenomenon, Such as difficulty 
of^tfie course, scarcit>-Df qualified teachers, and severity of physics- 
'teaChers' grading practices. Bridgham and Welch (3) explored the 
relationship between grading practices an^ student dropouts from physics 
classes. Although their findiirgs were not statistically significant, 
^they detected trends such that. they suggested further research should 
consider the role physics tea'chers^ grading practices might act as a 
deterrent to Initial enrollment in physics classes. 

' Research Design and Procedure — , ^ . ' 

' ' Dietrich Identified schools from a« midwestem state afe either high 
enrollment (HE) or low' enrollment (W) with respect to physica enroll- ' 
ment. For the entire state, the per^nt enrollment in physips classes 
(computed as a proportion of 12th' g^de enrollment) ranged from 0 per-, 
cent to 62 percent. Schools identified as HE* were thos.e with 25 percent 
or more of their twelfth graders enrolling in physics^ while LE schools 
were those >7ith 12 percent or less entollmenf in physics. This arbitrary 
definition provided 17 HE schools and 18 LE schools with 18 teachers 
a88c^ciated^\^ith each* group of schools. Gradinfe data were obtained 'from' 
five students randomly ^elfected, from the physics cla8s(ee) of each of 
the teachers^ The data included: (1) physics grade, (2) overall grade 
point average, (GPA),. and (3) grade point average, in science classes 
other than phy»ic&i^, Based on their grades, each/studenfe was placed 
Into one of ^hes^ categories:/ . ' . ^ 



I. Physics < Overall and < Other Science, ! * * ' 

II. Physics. < Overall but Otl;ier<Science \ - 

. Physics >_ Overall but^ < Other Science ^ 

IV.' Physics > Overall and >^ Other Scieace . • * . 

Based on the distribution of students from' HE and LE schools into these"' ' 
categories, one is able ^o make compatisons as to severity of grad'ing ^ 
practices and physics enrollment. 1, ' 

Findings / * ^ 

* , '< ' 

Based on a chJ-square analysis of ti^e percent of*-students in the 
^four grading c^te]gories by the en^rol^ertt variable (HE or I^), Dietrich 
found that there were significant differences. Most of the variation ' 
was found in categories I and IV. Sixty,-twO percent of teachers 'from- . 
HE school awarded gr^es in physics that were lower than s.tudents^ ' • 
science GPA.and their- overall GPA, whereas only 45 percent 'of the 
•teachers from J.E. schools 'd^.d so. Similarly, 45 percent of the LE teache*'ts 
awarded physics grades that: were tgre^ater than the students' overall 
and science GPA, while only 23 percent of the teachers from "HE §,chools 
awarded such relatively high physics grades. 

A grouping ofi categories, I with II and III with IV, allowed 
Dietrich to analyze physics grades earned wdfth stiadents"" overall GPA. » 
Inspection of these data revealed significant differences with af greater 
percent' of teachers from HE schools (75 percent' HE, '^4 percent LE) 
awarding physics grades lower than stli4ents' overall GPA. ' 

C , V ' . , * _ 

Grouping of categories I with III .and II with IW allowed one to • 
compare grades attained in phya^JLcs classes with* those obtained from 
other science 'classes. Significant di/ferences were found with LE ' ' 
•teachers awarding physics grades that were greater tKan or equal to » 
students* "other science GPA" more frequently than do HE teachers (54 
petcent td 36 percent). Conversely, teachers from HE schools awarded 
grades in physics lower than students* "other science GPA" more *^ 
frequently than did LE teachers (64 percent to 46 per^^) . 



Interpret ations- ' 

— * ' • > . - 

• V * 

Based on the data collected and the analyses calculated, the author 
concluded that: . • 

. ' \ ' . ^ 

(1) ^ Although both groups' of teacihers tended to be severe graders,, 
' the physics teachers in the LE schools were more severe than * 
* their counterparts iji^he HE schools. 

(2^ Comparing physics grades to overall GPA, both groups of teachers 
tended to award physics grades lower than the students* over- 
all GPA, with teachecs from HE. schools being significantly • 
mor^ severe than LE physics teachers.* 

(3) When grades obtained in £!iy8ic8 were* compared to those earned 
in otiier science classe^the HE teachers were again more 
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"other science ■;gPA", than the LE^ tea^qrs. 
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•severe in thelir grading .practit:es,^ awarding* a greater / 
percentage of grade§ -which were ^ less -than fhe stuj^ents*\ 



The findings obtained in this study did not support; the expectation 
that the severity of physic^ teachers' grading practices discouraged ' 
4 students from, enrolling in physics classed. The investlgal^t suggested 

that teacher classroom behavior mighjt be a fruitful area in which' to 
V putsue this question further. 

* . ^' ABSTRACTOR'S ANALYSIS, ' • •* 

' The relationship betfween severity of grading^and enrollment in 
Mgh school science courses was also ^explored by Fridgham. (2) Aftet * 
proposing a model of this relartionship, Bridgham collected data from 
27 high schools to empirically ^est his propositions. Consistent with 
, Dietrich's findings,, reLdgham reported that physics grades wete.more 
severe tihan those obtained in other non-science classes..^ When compar- 
ing physics grades Md-th other science' grades, Bridgham looked separately 
at biology an4 chennistry grades with physics grades being more'^-severe 
than biology hut yiess severe (han chemistry. Dffetrich did npt use 
that breakdawni' .comparison is not possible. While Bridgham' s findings 
are "mixed*' because of the inclusion of other variables (student sex, % 
parental occupati9n, /and 6vailability*of, second level courses) he did 
conclude^ th^it "ease of grading is related to-«t^,ience enrollments in 
' genera^.." This'^ is in dirfct opposition to th^ outcomes of Dietrich's* 
study. Clearly,' we are not in a pos\tipn to validly generalise about 
^the relationship between severity (or ea^e) ^of grading In enrollment 
^in physics classes. It is fair to condlude that this phenomenon is not 
a simple one, and is, in need of further research which begins to repre- 
sent enrollment realistically (i.e., in a longitudinal fashion) and to 
,tap other variables -that potentially relate to student enrollment in* 
high school physics classes. In addition to the Dietrich and Bridgham 
(2) studies, reviews by Rowe (4) ,and Bates (1) will be used to formulate 
th^se suggestions for further research. ^ \ ' A 

From Bridgham' s' study, it is clear that fearales atfe: g^nalized more ' 
severely thai males, when physics grades are. compared toltheir non-' 
science grades. The same finding was obtained with biology and, chemistry 
' grades^ Bridgham also found stronger ^associations between ease of 
grading and enrollment lii the next science course for female than for 
male students* Bridgham speculated that with males the pe^rceiyed rele- 
vance of s^cience courses to career d^felopinent may override the ease 
of grading considerations. As Bridgham'^ data were from the -1968 
graduating class, an inspection of this relationship i/ith more contem- 
porary data is highly desirable. Suffice it to say, further research 
on enrollment in physics should be inspectecf with the possibility of 
sex bias clearly delineated. ^ ' ^ 

^ While Dietrich di,scrimlnated among tho^e who dropped out^ o^ 

physics and those who did not enroll in physics, students from both , 

/ groups /are missing the contribution that physics Instruction might make 
to their personal lives. It appears necessary to study 4nost educational 
problems longitudinally, certainly those related^ to enrollment"" / 



characteristics,^ pne .might search for differences in demogr^hte or 
academic vatiables' with respect to thos* who: * (1) cftdilqse not %o enroll 
in physics, (2) ^enro.lj^n physics and drop out, and (3)-eiTroil In physics 
and comj^lete the course, ' ^ . ' . ♦ 



Several^ limitations to physics enrollment appear to exist, prime 
among them:; ^(1) .the lock step, sequence of biQlbgy-chemis try -physics 
and (2). the mathematical .skilly prerequisite to physics. „ Hhile the 100 
year pld 'sequence of the 'secondary science courses m^aiy need changing^ such 
Will occur very Slowly . More reatlstically, aS^ider spectrum of physic^ 
courses, for mor^e th^n justa- the college-bouhd science major, raigTit 
alleviate this enrollment ptoblem; As sucli curriculum reconstructioi^is 
considered, it is i^qperafive to consider making the new, courses less 
abstnapt and more concrete and less dependent on lecturing splely and 
more Jdk^^hdent on other techtfiques of instruction/learning. Researcfhars 
coul4 explore the relation ^tetween enrollmeilt and physics cotirse varia- 
bility, in situations where such exists. As. enrollment, in phy^cs ^ ^ 
usually limited to those who have completed chemistry, another index of 
physics enrqllment might he as a ratio of those "eligible" to takex 
physics (i.e., having .completed tlje /'prerequisite") . Bridgh*am lised this 
index in his study. ^ Similarly, the relatiqnship between physics, enroij.- ' 
ment and etirollment^and/or achievement in ^tbemat^cs courses needs to v 
be explored. , * ' , ^ 

' It' is not clfar hoW this issue of "prerequisites" ff r physics is ^ 
operatiqnalized, iilformally or, formally, ifi/schools. In some oases, ttu 
appears that •teabhers ot ^idai^e coxms^J.©:^ schedule students into'or 
out of physics on one pret^t oj* another, ^ther students enroll in ' 
physics because-.they believe it rtsw be required for cMlege Admission. * 
Whil^ the mefhanisms may vary, it appears that further research should 
pursue this issue, namely, "Who decides if student should enroll in 
physics or not end why?" * . / J 

In addition to' the grading practiofes ot/physics teachers ,^any 
other character'istics of these key individuals m^y relate, to student 
enrollment? in physics ^classes . While personality variables are admit- 
tedly difficult to assess, the warmth and enthusiasm 'of a physics . 
teacher, may direjctly Ij^r indirectly (through physics students) influence 
enrollment trends. In an area with sex bias apparently existing, it ' *^ 
might be valid»to explore the effect of teacher's sex on , physics enroll- 
ment (recognizing t||at there a^e relatively few female .physics teacher^). ^ 
While, fhe* aca<^|nic background or expe'rience of a physics teacher might • 
influence* the depth and breadf^Tbf exaEt»4gsand instruction possible, 'a 
more fruitful direction to *pursue might bem analysis of the acrtukl ♦ ^ 
classi?oom behaylor with raepecti to laboratory activities, audio-visual 
aids, sj)lut±on df problems, individualization^ of instruction, ^d method 
of evaii^ation, Wh^le obtaining external observers to collect ^eae data 
becqpies e:ftreihely' laborious and Expensive, it appears that students can 
validly report on th^ kinds pf ))ehavi^s, 

A last cluste£^)f variables potentially related to physics enroll,- 
meirt is composed- ci^ ;neasures of the sClv>oi anc( connnunit^, such as size " 
of school, socioec6nomic ;ptatus ' of the community, pe'rcfent of students' 
entering college, etc. .While it 1# likely more influence will be from 



♦ other factors more closely asdotiabed wit;h the physics clas^ the . 
teacher and the -students, ,in most edupational research, dt is wise to 
consider as wide a sampling, of variables as practic^. It is hoped ^ 
further' research will be conducted to, illuminate this pheriomenon 
more clearly * ' ' * . 
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Purpose ^ - ' > ' ^ 

, The -author surveyed junior dnd sen^ior high school teachers to 

identify areas of. teacTiing skills in whidi the teachers felt a need^ ' 
for improvement from a frevi6u'sljr ^tesigned-list of competencies.. 
Teachers were also . asked .to^ r^e several aspects of their working' 
conditions, • \^ - * ' * 

^ The actual problem ihy^sti^aSb involved a Ciamparison ^f the ^ 
resjiOKsets- of the junior -high school teacheiw with those of the senior . 
high school teacher/ * ^ ^ ' * . . 

Rationale * ' C " . - - 

Teacher self ratings of their skills provides* critical input f or - 
Xhe design and dev^lopmen^t of in-^&ervice programs *,to upgrade tfbe com- 
petencies of pr^e^sionals In ^he field, ' Administrators a^id developers 
of mdergraduate teacher education^programs also need to. identify their 
strong and weak areas of greparat:J;pn as perceived by their graduates.* 

Administr'ators 'also t^eed to-ioipe^ teacher^' dissatisfactions 
tegardirig school facilities and othU: working condition's. It. is assumed 
that teachers will develop these opmiqns independently and then present 
their recommendations (anonyroously?) to the a'dmiilistration. 

Research Design and 'Procedure ^ - ^ ' 

Although no research- design wa6 .explicitly proposed, teaehers*'^ 
'responses were categorized on the basia, of junior, vs . senior high '.school 
te^iching assignments, ^d'^t.group mea<te were' analyzed (ag^in no method o'f 
analysis w.as specified) f px^jsigniflcant differences ^Or each iteaj con- 
tained in both parts of thJ survey. V \ • * . , * 

♦ . v ♦ 

The- Instrument dbntained items related to demographic ddta and 
opinion i£eifiis for^e two topics df conAem: teaching skills and school 
working^ conditions. The twenty teaching skills items coVered^: 1) 
effectiveness in using' a^^riety of classroom presentation techniques, 
2) knowledge and afiillt)^ ±ij subject area, 3) abili*ty to.charige and - ^ > 
organize curriculum, and 4) effectiveness in evaluation tasks.' 




• Th^ Clusters ^ of 25 item^ pfertainitig ^rf^ axisting schoor working 
eonditiori included^ , 1) course constraints,A&e. , equipment /facilities 
and jquai:rty\and quantity bf^. toate rials used^aj student learning, 2) time 
- constraints,. 3)^si5ac^ constraints, and 4) "^ti^onnfel* constraints, i.e»,' 
availability op cotisultants', secregari^, anc^ a^si^tfnts . . 

The science teadhers rated themselves on each ijteift of each'cluster 
^according to the following, Likert scale: 5 ^yccellent , 4 = gbod, 3 = 
satisfactoiry, 2 ? ^me improvement needed,, and 1 » much improvement . 
needed. : f * . , 

Interpretations ^ v \ ' 

The mean ratings for ✓teaching competencies reporte^ in tlie'studj 
were ^iscount^d as being Jsomewhat inflated due to the difficulty of self 
eiraluatioh. The* high confidence in ability majr also be relate^ teethe 
relatively Ibng experience in the field, to tbe teachers* ^olciing of ' 
degrees withih the fields ofi'sciehce and. to the hig^ incidence 'of ^ 
' parti/tipation in. NSF 'ih^titutes. " , ' , 

Jhe teachers' lack of pejrsonal experlenc'e with, a variety of i^ew'y 
^taachinrg tjechnique^* was cited as cjdn.tributdry to^ the low rating for ^ 
the competency item "Knowledge pf Curricular Techniques. " Unde^rgraduate' 
programs are advised to provide more tfackground) in different techniques. 

The highly motivating aspetits of audio yijsuai materials^ and the 
nded to use 'ef f^cti^»motivation with junior high level atudehts were'* 
citerd as explanation ^or; the higher rating^s given the item "Effective-^ 
ness in audib visual^ presentation" by the ^'wnior hl^gli^ tethers* go 
explanation was offered foi; the superior ratings of bther items by the 
senior highl group;/' ^ * " % * % . 

V * ' * ^ ^^'^'"^ :,\ \ ' ^. • . • 

The relationsfiip^ of lower ratings^ H>r items ♦"Your teaching ioad" 
and "Student Classroom Behavior" was* stressed! School adi|iiriistratdrs . 
* were ^advised to che^ dissatisfaction, within 'tHeir schools 'particularly 
to see if implrovements in- these areas would, improve the quality l^f 
instruction^ ^ ; ^ , , ' * - ' 

ABSTRACTOR'S ANALYSIS*- . \ 

^ • Professor Lawrepz 'has reported on an interesting tnixture of issues.. 
Self ^praisal of teaching competence and the l-oglcal follow-up of 
diagnosfciri^ analysis and prescriptiyely assigned in-service* training for 
pn^lgsslonal dei^lopment is • a jieglected feattiic^ of tKe ^val^atiqn 

> pr'oces'^ l,h /tl>e public schools. • The inflated results inSic^te a ne^d, for 
.training in jugt tihat process of self evaluation [see Egelstbn*and 
Egel^ton 5l)r]. . , , ' ' ' ^ 

Working conditions and -the motivators and dissatisf iers trhich 
^irrte^ract to fotm thd basi'S of the perceptions have been^ reported tfy 
Herzberg (2). The specific Conditions essep^tial for effective instruc-* 
tion in science have never been validated' by researchers, to* my knowledge. 



• The teacher variable will always obliterate differences in teaching load, 
provisions for. space, time, equipment, etc. A correlational analysis of 
the competencies, as they were self'-rated and tlje working conditions' . 
ratings might possib-ly yield some intellBting relationships; 

"41'' Teport ha^ some limitations which should be noted. Th^ follow- 

Thg;, com(iiepts reflect my. iwm curiosity o.ver omissions dna^r^iscrepancies 
rathet<than a true critical analysis. * * • 

' P'^o.bl®" statement," suggests' t"h^t'the type of leatning situations 

- • which teachers prefer .were Investigated ^ef no results for this item 

• .wer^ reported. . Since Lawrenz offers spedific advice to undergraduate • 
. institutions o,f teacher e^catiqta and ev^ to NSF Institutes which 

. < -provide ip-servia« training to teachers, regarding the specific areas . 
, reported by teachers as deficiencies in their professional competenpe; 
•i-t-is likely that these additional data would be us-eful to readers who 
may bfe planning to develop^ and/or revise such programs. 

TJie problem statement negle'cted to include- a descrlptioft" of 'the 
investigation into the. teachers' attitudes toward science, nor was "the ' 
^ . . instrumentation irepdrted for this variable. Such incidental findings ' 
majrhave been viewed' as part of the. d^graphic- data b.ut a correla^ 
tiefnal analysis with thfi competency items might yield interesting ^ ' 
relationships. ' • , . ' , 

■ . ' ' ' ■ ■ ♦ 

It is likely^ the Aythor 'misspoke when she described- the sampling 
.process. A,s"tratified random sample of schools Vithin Oie three 
regions rather rhan teaahers Must have been drawn sincfe/teachers were . 
. randomly" selected byWfifeir school i>rincipal. . -In reality this selec- 
tion process may havfe been less than random as evidenced by the long 
^ experience and high 'academic quality of the teachers in the sample. 
Perhaps principals selected their I'best" teachers •i,n science .in the ' 
hope that /their, school^ would look good in the study. Since no verifi- 
. ^cation of .the randomness of the selection*proeess was"" reported, I am,' » 
• ' suspicious. ' . . 

The research design and method of analysis were not specified in 
'the report; The statistics reported were straightforward enough to- , . ■ 
.'jt , ?. infer' their' origin, tut the omission of this information detracts from ^ 
^.li^'the study. , , ' Wf ^ 

. -Table 1 contains an error which is easily identified upon examination 
of Table 1. The asterisk identifying those items which reached si^ifi- 
cai|pe in the analysis vas olltted from "Effectiveness in audio visual 
presentation." ' , 

In €he discussion seotion Lawrfenz refers ,tp the "suggested" 
relationship between teaching lol^d 'and tekch«r opliiion of student 
behavior without supplying post-hoc correlational analyses to slippo^t 

• her suspicion. 'Such action would seetn appropriate in light of the' four 
other highly significant differences l,n the item mean ratings/ Perhaps 

.student laboratory facilities Vhich were rated as.'less than satisfactory 
, by junior high teachers is more telated to student behavioKr than class 
load ie.. / ' * , 

■ ■ . • ■ , '• ^ • 

10 ■ '. . 
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Mas somewhat surprising, 
were wit)i innovative cilrriculua 
strength in other areas would 1^ 
in touch with educational jouma 
The rank ordering for ciirrtculi 



se^ how unfamiliar telichers reportedly 
chniques, especially sfnce their 
d the reader to believe^ that they were 
8 and/or professional associations.* " < 
techniques and current curriculum 
matter *and subject matter placed the'm at> extreme ends of the ratings ' 
^or both groups of tfeachers. I-am left wondering if defining the^e . 
'items on curriculum might JiaVe h#tped -the teachers/respond more posi- 
tively than merely "sa-bls'f actory . " * . ' 

Lawrenz ends with the recommendation that school administrators- 
.^hould check out the validity of the dissatisfaction with school con- * 
ditions reported, but^ fails to include 'standard^ or references for s\f^ * 
'Standards ^ make such judgments. The importance is not. so much that* 
\ conditions were in' reality that bad, but that the teachers sample^ 
thoyjght .they were. Dealing with teachers' feelings of dissatisfaptiOtr 
by me'an^ of a survey of "institutional health" would establish a basis 
. for an administrator's plans for improvement. Whether these improve- 
ments result in higher, quality of instruction or .^ot could be ^swered ' 
by ^ri appropriate evaluation- design. ^ * r 

In summer>> Lawrenz's findings contribute' to the conviction that 
'>our science teachers are bet'ter trained than ever, that senior^Mgh 
teachers have it, ''"better" than junior high teacher3 and ^that school 
conditions are*^ perceived as in, ne^d of improvement by all teachers^ i 
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' * • . . ' ' ^ ' ' \ ' • J, • - 

The study extended over^a. three year period and was designed to 
determine the impact of an inseprlce program on teacher ^assroom 
behavior#and effectiveness. The null. hypotheses were not explicitly^^ 
st5ated,'but can be inferred to be; 

1. There .is no difference in ^participating teachers* knowledge 
of earthi science facts and*concepts a^ a -result of partfci- ^ 
patidn irt.a iour-week workshop '.designed to improve knowledge \ 
in this area ks measured by pre- and post-test. scores on a 
staf f^dev4loped iiis£rumeRtr " ' , , 

2. There is j:io difference in the learning of the sCudents/of 
participant tJfeachers\cJ^f actual information and ^scioince 
principles as measured ^y pre- and post-test scores iising 
TOSK Tests I ^d II at the beginning and end of the school 
year. • . . 

^ 3. There is no, difference '^in the learning of the students of 
participant teatJiers in- understan4ing- scientific concepts 
and processes as measute^ by the "Concept Process \est" * 
. (fP^) scoifes at the beginning and end of the School year^ 

\ ,. ^ , • ' ' 

A series of hypbthesfife \irere ^tested which , related to the changes itx 
perceptions of the participants* students' toward classroom activities 
as in^asured by the "Science Classroota Activity' Chfeifclist^ i Student 
Perceptions" (SCACLrSP) as a pre-»-test, post-test and- f olldw-uf; test. 
The plan was^ designed to' measure -3|fie, impact of the program at the end ^ 
of either one year or two years of participation arid also the reten- v 
tion of program effectivenAgs the classroom behavior of teacKers^ as : . 
measured one year after prografa termination. ^ A sample null hypothesis 
for this series could be inferred td be;. ' ' , » /C^ 

There is no difference in the ^^r^eptionfi of student^ toward class- ' 
r^om activities methods and fecltiiques Used by participating teachers 
in the ^classroom as ^easured by ore- and post-test mea&ures using -tbe'i 
"Science. Classroom Activity Vlhe^ist: Student Perceptions"^ at the 
be^lginning and end )cyf the 3ch6ol ,<year. ' ^ ' 



Rationale • ^ / ' 

Educators are constantly faced with the prob],em of n^pasuring the 
effectiveness of certain educational procedures. Large sums of money 

were expended on many aspects of science and mathematics i|ducation^ by 

the Nation^ Science Foundation in* the 1-960/8 and 197Q*s. The principle 
of ac'countatllity requires that a satisfactory assessment of the effec- 
tivieness of*^these extensive programs be made/ The present study 
represents one small attempt to make a contribution to this assessment.- 
A comprehensive Assessment and synthesis -of the full-scale impact of 
the National Science Foundation's commitment of Targe 'sums to the >up- 
grading 06 science teacher qualifications and science curricula remain 
to b& done. Bl^sser is cited in ^hfe present stuSy and sufficiently 
documents the limitations of existing stftidies^. The study by Mayer, 
Disinger, and White attempts to avQ^d some of the J.imitations In previous 
studies by looking 'more directly at teacher classroom behavior and 
studen^ performance and perceptions. ' , 

Research Design and Procedure ' * . 

The' Study was^ initiated with 32 junior high school teachers a^^ ' 
program participants and -included the students in* tl\(Bir classes.- Jhe 
study covered two years, with measures of student perceptions of teaching 
behaviors continued through a third year. The design was traditional 

fd used a series of pre- and post-test measures both on teacher- 
rticipai^ts and on the students of participant teachers. Data ^analyzed 
were obtained from the pre- 4nd potet-test testing procedures and 
used the ''t" test for matched pairs to determip^ the significance of 
'obtained differences. 

Findings ,^ . ^ ' 

The findings may be summarized as follows: 

1. Teachers made significant increases in knijwledge of earth scienpe 
facts and concepts as measured by a locally developed measuring' 
instrument. * a ' • . ' 

■ w 

, 2. Students in participating teachers.^ clashes made signif icant.- 
i^creases in knowledgej>f scientific facts during the 1969-1970 
school year as measured by the TOSK test. Increases in under- 
standing of science principles were no? statistically signifi- 
cant as 'measured by TOSK. 

, 3. Stud^entb in participating teachers' classes exhibited ^j^Kf leant 
positive increases in their perceptions f of teacher behoipbrs 
mare consistent with current philosophies of effective science 
• teaching as measured by the "Science Classroom , Activity Check- 
list: Student Perspective." The gains tended to persist during 
the y,ear fdllowing termination of the inservice program.' 



/ 



/Interpretations . ' ^ ' . 

^0ie investigators believed* the evidence indicated that the purposes 
ofinservice program ha<H)eea achieved. No direct evidence was obtained 
relating to an objective related to assisting tea.ohers to develop tech- 
niques of self-^assepdment of their classroom behaviors. - 

MSTRACTOR'S' ANALYSIS 

/ The inteftt of the study is clearly 'laudable' and' it seeni^ to have 

^ been oafried thrpugh consistently and faj^rly. Nevertheless, there are 
serioujs deficiencies which seem apparent to this r^view^r. 

1. Conceptually, the 3tudy is we^ aad-the results obtained could 
have been predicted a priolM with'little risk. Certainly one 
^ would ^ticipate that ''intensive ^all-day sessions" conducted 
on ge9logical content for ^ four weeks would result in teachers 
*' * learning : facts, principles concepts of geplogy, Furthjer- 
• ' . ^ morfe, froD^ th^' analyses we cannot separata teacher effects', 

^ <^ ^ curticulugi effect^ (ttacjitional sversus ESCP") or grade level 

^effects, f; The statemeht that "the use of a control group design 
was not pr^cticar* cdnaqt be accep4:ed yithout substantial 
reservation.* From tljie study^ one does<|^dt ' f eel assured that 



t^ach6i;^who did not 



4.^ 



participate in the workshop experience 



would have* Obtained lany less impressive results. In fact, it » 
is somewhat 4^.^ap pointing and a clearly unimpressive^ finding 
t:|fat student^ did n< t show a significant growfih in understanding 
soientifio princip: es in geology after a year of study of 
ehrth science., It tiay^Bhow teacher emphasis on, and concerns 
for, tfhe lower and nbre superficial ;levels ^*f cognitive learning 
as exemiilified in B .oom's taxonomy by le^ls 1, 2 and 3. 
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Apart .from the stud)! 
of ' a confli'A of int 
National Science j^oij 
and. development; o^ tl: 
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itself, there is at least the possibility 
rest in this study.; It Id noted that the 
Nation funded b^th the inservice program,, 
ESCP material. The Directorfof the 
Inservice project '^waij apiparently also ^h*e principal investigator 
in the eia^yetlon IstAdy, at least noj disclaimer is made. 
Althau^ bo negative Allegation is either made or implied; it 
i^ suggested that- chel^est interests of evaluation are served 
whgn^^e ^Vaiuato^ \haA no possible vested professional or fin'an^ 
§t'in thlp dutcpme of the study.' * * ; 

As a tei:^nical notd j6n\the analysis, it Appears^ that,, since it 
'was 8tudentiB*and not\ teUcTiers who w^ra paired, tljat the "N" in 
tables IIL, \lV and V yshbuld be^ the student and .not the teacher 
"NV. fui:theWore, thfe delay in publi»c|ition following completion 
of the ^tudy\s^ems excessive. 
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•Perkes, Victor A. ."Relationships Between, a Teacher's background and 

Sensed Adequacy to Teach Elementary- Science. " ^mal of Research 
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: The "purptfee^ of the- study w^e- tq -e^plorle ihe .rfelatiotighip between . 
p^rospective'Ylemehtary teachers.** ba:9kgtound6 aAd theif, -confidence to " 
teach science, tht ^results w^re extfected to 'support the contention that-' 
' indivitlualS whc? took. fewer collegi'ate Science; coiitses' and who'-^odsessed • 
a poo£-»,gra8p of ' methods; and prorceduj^es. of scidjice *o\iId »have ^ low • 
preference -for .teaching scienqe.'t -> ' - •-. 



.Rati(5ndlj^ ^ .iJ ' ^ . % • * . » • • 

^ 7.^ ."v.v-- ; >• .- ' •/'^ \'- 

Unr^waiyiing ^'jcpeBience/ 'in V^ieVicte courses probablyj^-duce*-poor» • 
attitudes toward science and ^teven't, Hucfents"taklil«, elpctiVe scienqe 
courses. , -Thi^ vlciW. Sjrcie Is - the. pauSfe" (Sf 'teafihe'cs' lack '^f .desire 
for teaching sciencerin -the 'el^entary 3chb<)lv Teachf ta^" like" other ' 
^people, will do w^^f they are successful at: a^d wy.1' a\»oii acti^J,tifes in" 
whicl\ they oercelve themselvj^s to* b^ inadequate, ffhe, apparent lick '.of 
science teafthiitg which -ex'J^sta^'li^ the ^deipeot^iry sicfiool i's a-result of ' 
teachets* attitudes j:ov&rd sjiifence^ which •wer,fe shaped-' during 'thei/'spience 
coyrse Qxperientes" at the collegia te '.seconaa'ry, ' aad-possibly plementaicy . 
school levels.. This rfotion' ib' ^upjfcirtied by.tHe worll'of So.y,<3)." Black- 
wood (L) ,' and Maben- (2}-. ' ' ' V'^ ---^ . y \ ^, oxacK , 

'Refsearch Design and Prficedure' " . " - 

The sample- for the' study Consisted., of 5-2 prosptective elementary' * ' 
teachers enrplled in. a; teAchet education pro^ram'*at the* University of • . 
Cali^m^a at-Davlp.- Each subject 'wip' administered tlie following threi 
Instruments: . = ... . . 

- . w . •• • ' ■ ' ■ ^ ■ • ' y ' . ■ • 

(1) 71 questionnaire soliciting se;ected biographical 'information," 
e.g., thenumbes'of high school Courses completed, tfte 
nUBber of " sciwice .courses (nationally developed programs) 
. completed,' the number of college science courses' taken, I 

) ^d.a- self rating fen. a sense of adequacy eo teach sci'ence. 

^. - r ..." . • 

Onnibua Perso^ality Inventory was use'd to assefss ego- " » 
func£i6nlng, e.gv< social .emotlpnal maturity, social concern, 
success;, and to assess ^intellectual activity.'," e.'g., working 
with- ideas and abstractions, theoretical orientation, and- . 
esthetic Intecpsts. • ' ' r 
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v3) The Methods and Procedures^ of S(;lene'e,; Ah Examination ,' " * . 
u • ^STCfsed subjects' grafep of jnethodologic^l dimension^ of ' ' . 

/ ' sci^ce, e.g.^ hypothesis, observations, variables and 

expeirimental design. - " . ' ' 

I Correlational ailalyses were computed for the selected variables. 
using the BfO-Med program. iThe analyses were fot the purpose of answer- ' , ' 
ing the following questions,: ' Do individuals with affinity.. to engage in- 
theoretical problem-solving tasks' study more science and have a higher, 
desire to \each science? Does the, understanding of ^he process com- 
ponents of SQiencfe, an. important dimension of contemporary science 
/ programs,- relate sigqif i'cantly-with background variables su.ch as 
^ • flexibility' or the tendency to engage in intellectJUal activities? ♦ ' 

/•■■;•'■*.■•'■• ^ 

There wa§ a significant relationship beij&een^a prospective eletentary * • 
teacher's academ.ic experiences in science courses'and his tendency to » 
^elect additional college level science CoutSfe woA, and the preference 
and adequacy for teaching science iu'the elementary schoofl. . There was a 
sigivLficant.correlation^.between a prospective teacher's sense of ^de-- 
quacy for science activities and the preference to teach elementary 
.science,' In addition, there was a signfflcant relationship between " r 

individuals' grasp of the m&thodo logical dimension of science and the. ' > 
-s^jmlber of nationally 'developed high school science proi^rams that. were 
studied. . ^' ^ 
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^ Interpretations , ' . ' ' 

• . The s^udy adds more credibility ' to "the notion thalj an ' individual '6 
perception of adequacy fbr a task will shapfe his attitude for engaging 
in the task and in related endeavors. Elementary school teachers who ^ 
have had successful experiences in science course work will bp Inclined • 
to teach more science in their classrooms thah those teapheife who 
f struggled through . their science courses. ' Unfortunately, the ^latter 
probably .comprises the majority <of cases. Thus^. we can- expect very 
little science teaching to occur in elementary school cla^fearooms . ■ i 

J ^ A^-hi^vrelatlonship was reported' between scoreCs on t4ie Methods and 

1 Procedures ors^ciencei An Examination Instrument and Ahe number of - 
I nationally developed science courses that were- taken ftn high school. 

This si%ests^at the newer high school' science prDg&ns have imparted 
to this sample a grasp for the methodological 41mensio^s;;S^ scifence.. 
This should not come as^a surprise |)ecaiise a majcr goad (^*^t;tenational 
cuiariculum projects 'is to enhance inquiry and pro^Bss skill developmjbnt. 

^ . ' ;■. ^ ' s - ^ ' t_ , • , 

A discouraging xesult occurred in that the prospecti^ve teachers did 
not appear to realise the significance between being able. to^'gTasp^h^* 
methods of science and effective science teaching. The Indiyldii^ls were^ 
inclined to associate science content with effective science teaching. 
This is problematic when we consider the process ^ndjyinquiry empliasis 
tharf: has been set forth by the developers of the mb^t innovative' elemen- . 
tary science programs produced over the p^s^ iifteen years. ' ♦ 



\ - ,„ -< . 

There was not a significaafe relationship between petsonality 
attributes and attitude toward teaching science. Thi^ is rather surpris- 
ing when we ^n^^der the associations that have been reported' between 
personality dimensions and disposition- toward, various tasks that have 
been i(eported in the research literature. This questions the suitability 
of the instrum^ttts used fo measure these associ^atlpns. 

In summa^,, prospective elementary teachers' perceptions of . their 
adequacy -for jteaching elejnentary school sclenx^e appears to^ be related to 
. their success in previous science course experiences. Previous s<;>ience 
' coursi%||^iencea vhictuC'imparted a factual grasp, of science appear to 
be'associltW wftK a, sense of^adequacy for teaching science. This is 
unfortunate because ^ methodological grasp science might better be 
^he desiied association with adequacy for .teaching scienqe in the ^ 
elementary school.- - 

ABSTRACTOR'S ANALYSIS 

The' study adds t?o the funji of research which suppottsj the notion 
that teachljrs will be inclined toward .those activities lot which they 

-feel a sense' pt adequacy. The repgrted finding, that experiences which 
promote a grasp of the factual content of science might liifluence 
teachers* .understanding of what adecjuate science instruction is, shdild 
be pursued in subsequent rese*arch. This -might be instrumental in. 
formulating a hyi^othesis which suggests that an understanding of what 
adequate elementa]|^ science instruction should be like involves a two- 
stage development. The first stage involved - successful experiences with 

,the mastery of Science conteftt, while the second stage involves success- 
ful experiences with and mastery of science process skills. ♦ 

Most prospective and practicing elementary school teachers, never ' 
achieVe the first st^e^ trot to inention the second stage^ Possibly, 
cmly after equilibrating at the secgpd stage will element;arx teacliers 
carry out the** goals* of the nat;L*onally developed elementary 'science ' 
progv^s and continue this pursuit over an extended petlod of time. 

The findings in this study were extremely difficult, to .understand.- 
Thefe was irtr results section^ per se, and np tables. Without the 
results section one could' not be pufe 6f the signiflcaijce of the reported 
cojrrelktions. The strength'of relationsips between variAhles cannot be 
ascertained. This study, present^ui ±mi.ts rteearch report form, is \ . 
highly fragmented. - Hence, the reader cannot determine wlia^ was found 
ndr accurately understand the interpretations of the findings by the 
author.^ V Research reports will be more helpful to the readers if they 
contaji a results section with tables that show rela^ipfiships between 
the k^y variables. - " 

The present study might ^have employed" a stronger design 'Ifehan what _ 
appeared to be employed. - The attempt to find correlatfbns among so ma^y 
(21) variables ^as sure to meet with some type of success,^ The study 
would be more Valid if fewer Relationships were anfldyzed tieiag a 
regression analysis or another multivariate statistic. 
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The purpose of this* stiidly was tp examine the rela:tionship between the 
styles of insttiiction of teachers of introductory college biology, utilizing 
Flanders* Interaction Analysis System lan^ student achievement on both high 
and low cognitive levels. (High cognitive level included Bloom's compre^^ ^ 
hension, application ^d' analysis cate^ries; low cognitive level. Bloom '"s 
knowledge level.) ^ 

0 

Rationales 

' *» ' - ' ' 

, Within the past 40 years ''many research studies Ijave focused on the 
effectiveness of specific teaching^methodology for college instruction. 
No clear patterns have emerged, that favor any specific method,s. Al: the 
time this research was conducted, studies that examined diff^wit. teaching 
strategies failed to quantffy tj^e method used^/ For example, "student ^ 
centered" ih one study mj^t mean 'letting the students talk 20 percent of 
the tifne, whereas in another stiyiy it may mean 100 percent -of *'the^ time. 
This study attempted to counteract this weakness of previous studies by 
quantifying the teaching approach used (lecture vs. student-centered) ' 
utilizing the methodolbgy' deve^^ped by Flanders. 



Research Design and Procedure 

1 '' • ~ ^ ■ 

'/ The sample consisted of ,408 students enrolled in an introductory 
4bioiogy course at Bronx ^gommunity College>in New York City in 1967. Half 
of these students were enrolled in classes taught by instructor*^cen?tered 
teachers, and half in classes taught fay student-centered teachers^ The . 
teacher's ^classification was made by analyzing the teaching behavior of 
alV instructors of the introductory biology course according to Flanders* 
^Ten Category Interaction Analysis System and selecting those with ratings 
at the extremes of the "direct" and "indirect" scales. , . 

% ' - 

Students were administered a pretest (not described in article), were 
,tai»ht for one seipester by a "direct" or "indirect" instructor, and took 
thpr posttest at the end t)f the semester. Instructors were videotaped for 
five one-hour sessions^ during the semester. These tapea^'^reTe analyzed by 
th^ major Investigator according to Flanders* system. (Care was taken tO' 
determine consistency in ratings using the instrument and inter-observer 
reliability). . * ^ , 



posttefet consisted of 104 items equally divided between Jow and 
%nigh level questions. Validity of the instrument was determined by two 
panels of experts who evaluated items on the quality, cognitive level, and. 
content coVere«f/ The reliability of the test us-ing the Spearman-^Brown 
'formula Was 0^:80. , '\ , ' 

^ Date were analyz%d_ using a series c^f* one-way aqaly^fes of covariance; 
Pretest and IQ inequalities were used in adjusting the final posttest scores. 

FinJinft6 ' ' , . ^ . 

Analysis *pf the teachers' cl^sroom behavior according tp the .-'categories 
established by Flanders indicated that, there w&b a significant difference at 
the 0.01 level between direct and indirect instructors \ methods of Reaching. 
Cdmparisofis were 'mad^ 'between I/p, i/d,*- I/I+D,' i/i+d, .and I/Dg g. The ^ 
parity between the direct and indfredt- groups was greatest for,'the I/D ra^io 
indicating great differences betweien t^ie groups in questioning and lecturing 
behavior. (The indirect group iised J.8Verceht of its time fn questipnlng, ' 
while the direct^ group used only 2 percent.) .. ' 

Although thefe was a difference " in the treatment .for the two groups 
of students 'as shown above, this dirff^rence in treatment di^ not result i^ 
signific^t differences in the way students performed on 'the biology post- 
test. ; Scores for low level achievement, high level achievement and total 
achievement proved to be nonsignificant. BecaUse means Vere not listed in ^ 
the article; no judgment can be made concerning trends in the scores. 1 



interpretations " ' * * V 

'Hie authors of this reiearch report concli/ded ^at although two 
methodologies were clearly delineated and four^l'tb be significantly * 
different, neither metjiod was more effective in terms of achievement. As 
a final segment Of this study, grand' matrices produced in this Study were • 
compared with those reported in the literature 'for other^groups of. students. 
A comparison of scores among jqnior, . senior high, •and college science 
instructors indicated that each level exhibits distinct interactive behavior. 
Perhaps this i^ the reasoii why indirectness had been found to 'be effective 
at, the junior 4iigh level biit has not bfeen found to be as Clearly related 
at higher, grade levels. Other Instruments niay be nefeded to uncc^ver varia- 
bles related tb teacher effectiveness at the college- level. 

I . , ' . ■ ■ V- ■ . , . 

^ ?' ^ABSTRACTOR'S ANALYSIS • * . 

One of the majbr weaknesses of studiea^f teaching methodology is' 
failure to -monitor classroom procedures to assure that the teaching 
strategy being examined" .is properly .executed; Ah attempt wa3 made J.n this- 
study to prevent this flikw by videotaping a sample of the instruction. In 
addition, ther researchers tried to carefully define, "teacher-centered" §nd 
"student-centered" instructors by, reporting their ,I/D r>tios. Itiis cer^ 
tainly ^ida other researchers in replicating the study. , 

Another strengtl^ of this study that miist be mentioned is the 'careful 
^d methodical establishment of the validity aad reliability of the 



'Instruments used, ^e, researchers , made every .effort to^establish the 
validity of the analysis of teacher behavioi;s from the videotapes by '' 
det^rmiaing boph the ionpistency -of the rater 'on the same tape and the 
Correspondence of this rating with that of others. The -achievement test 
appeared to be carefully (constructed using a panel of instructors to judg#^ 
suitability of thfe conteuit and a panel of experts to judge the cognitive 
lev^l and quality of the, Ge3t items. ^ '^^^^^^ - ♦ . 

Several aspects of this stu<iy are not clear from the written report. 

1." In the description of th^* sample, it states th^'t- there were 

204 students in eatih group. ^ No mention is m^de if these studerita 
were rand(iialy assigned tp the treatments or if they were equally 
distributed -among the six instructors. 'A more* complete de^crip- 
^ tlon of sample selection is necessary in order to determine 
whether the invest igatxTon is a true experimental study. 

* 2. The researchers utilized a frre-' posttest design with an* analysis 7 
of covariance to adjust ^or. any inequalities "in the sample. No 
% ^description is given n the pretest. Is ft' the same as *the ' . 
posttest? If not, how .does it cor|:elate with th6 posttesp? ^ 

3* The article lacks sufficient tables for the reader to make 
^ judgments about the outcome of the experiment. TWo tables are 

included in the article but thepe do not list s^imple size, means, 
or^ standard deviations. It is not possible from the report to 
tell whether the teacher-centered or » student-centered instruc*- 
. tion effected higher mean scores. The reader only knows that^ 

the differences werrf significant at ^he 0.2 and 0.3 level. 

'v ■ r 

Because of the inadequate* description of the sample,' It is difficult 
to ddtermine whether, the ^alysis of the data was performed properly. It 
woultf appear if six instriictifs were used in the stiifly that students .were 
in small classroom groups of approximately 70 or ►less students. y (The size 
of the group mky be an Important variable that is not considered in this 
'experiment.) The proper unit of aftialysis should be the classroom* i'f this 
is the case, rather tfea;i thS individual student. ' 

A factor, that the authors did not discuss that may have accounted fAr 
no significant differences between groups was the low number of hours that' . 
the instruction wa& monitored (five one-hour sessions); It may have been 
possible that the instructors behaved in a certain manner while the class 
was being tape^ that was not their usual style, and that there really was 
no great ^ifferelice among instructors. The study could have been' strength- 
ened by videotaping a larg'S* number of .sessions and randomly selecting five 
hours from those taped. IJie description of the jtaplng is insufficient Xn 
the article to know if this was the case. 

Finally, the authors of this Study set out to determine* if there were • 
cpgrfitive effects in teaching students using a teacher-centered versus a • 
student-centered .approach • They found no differences ill biology achievement. 
It may have )^een an intercoling addition to this study to check students'- 
attitudes toward biology in* using the two approaches^ This find^pg may^be . 
of equal importance to .cognitive growth. 



Mvn, Jerry GP "Risk-Taking in Explanation of Ideological Events." 
/ , Journal of Research in Science Teaching, 10.(4) : 341-346, 1973. 

'Descriptors~Bi,alpgy^*Cognitive Processes, Educational Res^e^rch, 
'*Grpup Rfelatioris, individual Characteristics, '*Risk, Science 
- ^Education, Secondary School Science, *Student Behavior 
* ♦ * ' ' ' 

Expanded Abstract ant Ana?ysis Prepared Especially for I.S.E. by David 
..R. Stronck, Washington State University.' 

Purpose - > ' • * ^ ^ 

The purpose of this'lrivestigration waa to determine correlatiofis ^ 
between six different circumstances and tlS risk-taking behaviors of ^ 
biology students as they attempted to explain observed biological events*. 
The six different circumstances provide the ^following six questions i 
johsidered by the study: (1) Do individuals differ in Jt heir risk-making 
behaviors in relation to^ their degree 5f achievment motivation? (2) 
Do individuals acting as a group express more risk-taking explanations ^ 
^than members of the group acting separately? (3) Is there a shift 
toward more risk-taking explanations by individuals af tet participating ' 
in a small group discussion?- (4) Do disctfesion groups formed on the 
basis of similar or. dissimilar .degree of achievement mot*^ation exhibit 
greater risk-taking behaviors -than the dfldividuals of the' group acting 
separ^tdly? / (^) Do iitflividuals and^gyoups exhibit greater risk-taking' 
behaviors in explanation of situations that are open to argument a» . 
compared ^ those that are not (explanation 'unknown vs. explanation ' 
known)? (6) Is there a correlation between tlskrtaking and the 4 . 
individual's IQ or sex? 

' In this study '"risk-taking", is defined by the presence of the 
following behaviors^ (a) exhibition of ^extremity aaS confidence of 
judgm^t in situations where greater extremity affords thi possibility 
<rf*gFea^er magnitude'of error; (b) free participation in fliscuff&lon by 
expressing his or her opijiions, feelings aiKi/or criticism^ reg^»41e8s 
of the presence of peers and/or authority; (cj willingnessHtTtrynew 
approaches in explanation of observed events. < , . . 

"A^chieVement motivation" is defined as the*sttiving of an .individual 
to achieve acadei^:^ success, as measured by opiriions*'and self-reported 
activi};ies recorded in jiie Achievement Motivation Test. '^•This test was i 
a modification of the ol^ reported^ by Ru&sell (4). The lioyt reliability 
^f ^e^odified* foft was ^).62 and the test-retest rejLl^bility 9ver a 
two-monlth period wa3'(J.83. Students were placed. in thfe' category 9f "high 
achlevementymotiviCted" when t^ey were In the^ top .otie-third of the 'total 
sample or ,haiKi|^res equal to or greater than the raw scoife.cl9sest to 
the ^ 2/3 percehtile on the Achievem^C Motivation Test* .; TRe'fetegory 
of "low achievement motivated" wAs for stud^ffa in the bottom csneTthird 
of the total simple or scoring equal to or than tlje raw score ' 

clx)ffes;t to the 33.1/3 pe'rcentile or) the' Achievement "Motivatixm Test. 

The "biolt)gical eVent?| observed in this study was on^ 'of the two 4r 
sequences In the film, Elephant Seale ^ preparedly the Biological .Scle^nces 
• ' . , , ' ' ' 



Curriculum Study. These* sequeflces sl\ow two ma^e s6als 1^ physical 
conflict and the reaction of one seal to the rfecord^ sounds of 
another seal. ^ ' : r 



Rationale 



A cooperative project of the Wd-Continent^ Regional, Educational 

"Laboratory (McR?L) and the Biologl&l Science Curriculum Study (BSCS) 
identified behaviors'* related to inqiiiry. ^One of these behaviors is 

^isk-taking. The literature of psychological research defines risk* 
taking -as a person's willingness * to gamble for extrinsic rewards in 

, games of chance. Nevertheless, the -project by McREL and BSCS defines 
risk-taking in term* of a person's willingness to express opinicms in 
class^ discussions regardless of the presence ^f , author;lty and possible* 
criticism. .This latter type erf risk-taking is needed to allow class* 
discussions pf biological events. to become inquirjf lessons.' This study, 
seeks to identify the circumstances which tend to promote increased 

^sk-takihg and therefore , more fruitful inquiry lessons. 

Regearch Design ;and Procedu re 

^ ~ r ^ > 

This study does not have an experimental design. The researcher 
did not attempt to change the^behaviors of students bur rather to iden- 
tify 'correlations between the behavior of .risk-taking and various 
circumstances.'- Two different ^neasures of risk-taking were used in this 
study: the Extremity-Cotifiderice of Hypothesis Test aAd the Risk-Taking 
Verbal Observation Scale. The reliability of . tl^e Extremity-Confidence 
ot. Hypothesis Test was 'found to be 0.60 using the Spearman -Brown Prophecy 
Formula. The Risk-Tajcing Verbal Obseicvation Scale had its i:eliabiltty 
estimated by the consistency •of categorization as ^ggested by Cronbach 
*(1) . On a sample of 42 statements, all observers agreed o»' 84 percent 
'of the ttems; two-thirds 'agreed on the remaining percent of the 
items'. * 

The subject^ for this study were members of six high school biology 
classes- that were r^domly. selected from a large city school district. 
Air 'of the students were using the' textbook BSCS, Green Version , and 
were in "regular" biolo^ glasses, -as opposed to accelerated or remedial 
type courses. The mean age '^of- the total san?>le (160 males and 156 
-female^) was 16:2 years. _ Their meait IQ was 109.39 with $l standard devi- 
ation of 11.90. , . :: 

* / 

The subjects were el^pwn the film. Elephant Seals . Two scenes in 
the film were used by the researcher as the primary focus for obtaining 
the- students^ responses. Bj^ random procedures, the subjects were assigned 
by classes to two knowledge conditions of th^ status pf the information. 
One group was told that information was known about tne behaviors or 
events they, observed. ^ The other group was told that the knowledge con- 
dition was' unknown and therefore tjheir opinions or interpretations would 
not be contradicted. ^ 

' ' / ' ' ' • * 

4!he/Ex'feremity-Conf idence of Hypothesis Tes^t was administered to - 
each .studegi. On the basis of thelr-scbreS on the Achi^0men,t~ ^k)tivatioA 



Test, the atudenits were assigned to en'e of three^ different types of 
discus^sion groups: like-l^^h, lifce-low, or unlike* One judge per group 
using the Risk-Taking Verbal Observation Scale observed the students 
during a ldS|&inute discussion of the two s*ceii^. ' At* the end of the 
discussion period, the gtbup completed a^eetond copy' of the Extremity- 
•Confidence of ^Hypothesis Test that gav^the group's decision. Then' the 
groups were disbanded. A thirfi admir/istratlon of the Extremity-Confidence 
of Hypothesis Test agaiil requested the individual's responses. This test 
vas ^used to measure, indivi'duals twice and groups once. 

The dependent variable of risk-taking (as measure^ by the Extremity- 
Confidence of Hypothesis Test and the Risk-Taking Verbal Observation, 
^Scale) was analyzed within ^ctprial designs^ (1^ 2X2, ai>4' (2) 2 X 3. 
^The 2X2 factorial design consisted of two levels of achievement matlva- 
^tion arid two levels of status ' of iflformation and a three-level variable 
according to the grouping for discussion by (1) like-high, (2) like-low, 
and . (3) unlike. ^ 

^ ^To increase the possibility of rejecting Jthe null hypotheses, the 
0.10 level o^ significance was. chosen. Various? statistical* analyses were 
performed to recQ^Ife€ significant differences betweei\ means and correla- 
tion coefficients. ' . ^ ' 



< 



Findings ^ » ^ * 

*• 

In this study the Extremity-Confidence of Hypotheses Test_f^l§d 
to measure, any significant differences. Nevertheless, the ^^^c;'faking 
Vgttal Observation SCale uncovered some si^ificant dif^ir^nces. For - 
ex^ple, the ;:isk-taking. involved in verbal discourse by individuals was 
affected bijfe differenti'al knowledge of the information. It was concluded 
.that when the, information or explanation concerning a biological event* is 
said to be»nmknown o-r unrexplaine^i,. individuals tend to exhibit greater 
risk in regard jto verbal discourse as pppoBed to individuals who are- > 
toM'that the event has been explained. ' 

Another conclusion is that the grouping arrangement for ^discussion ** 
does affect risk-taking by the group in Verbal discourse^ It/was found 
that grojups like-high and-Uinlike both are significantly greater in risk-- 
taking than like-low. Like-high did ridjt differ from unlike* Because, 
individuals did not differ under the s'an^-trortditipns , it ^s evident that 
the group's composition ddes .influence risk-taking. ^^ 

^ Based on the .cbrrelational analyses, it is concluded that risk- ^ 
taking is not a function of the sex of the individual. '.Risk-taking in 
verbal discourse is only slightly, but. significantly, positively correlated 
with .the IQ of individuals. 



Interpretations ^ * . . * 

Th^re was no significant difference f6und between individuals' and', 
groups in^risk-taking as measured by the Extremity-Confidence of Hypothesis 
Jest* This test undet the conditions, of this study lackedithe power of 
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detecting-differences whi^clQi^ably exi^t. Research studies, expecially 
by-Wa llac| ,' Kogan, and'B.emI (5, fl) have consistently reported groups 
exhibilSBf greatet risk than individuals. They explained these outcomes . 
as the diffueion of redpc(isibility among the group members. 

The Risk-Taking Verbal Observation Scale detected significant 
^ differences by which i<foie-taking involved in verbal* discoyrse increased 
under the following circumst:appes: (1)' when the infornmtiop or.expl'ana- 
. tion concerning a biological event Is s'ald to be unknown or unexplained, 
(2) when the students with High scores on the Achievemept Motivation Test 
are grouped' together or<; mixed with- other students, and (3> when the stu- 
dents^ have higher IQ scores. These conclusions are not sufficient to 
establish the nature of risk-taking,, that is, whfether it is a general 
strait or a multi-dimensional trait, 

ABSTRACTOR'S ANALYSIS ' ' *. 

♦ ^ * - 

The researcher pearly recognize4 the study of risk-taking in the 
literature of psychology. He attempted to pioneer science education 
research in the consideration of risk-rtaking. His inspiration for 
formulating the ^study .was based on the suggesti^on derived from Inquiry - 
Objectives in the Teaching of Biolo^ , Pp^ition Paper of the Mid-Continent 
Regional Edu^cational ^Laboratory and Biolojical Sciences Curriculim Sttfdy (3) 

u Unfortunately the use of the term "risk-taking" by ^ this Position 
Pa^r significantly differs from that found jln theli.teratufe of psycho- 
logical research. Wliile the psychologists have focilsed their attention * 
upon the motivations fob t^ing risks, this stjady provided^ifenif leant 
data only in tenms^of the willingness to express opinions in verbal 
discourse. Because all of £he students involved in this study were 
approximately 16 years of age, the behavior of these ^teenagers in verbal - 
discourse must.be interpreted in the context of adolescent pyycholo^. 
Typically these teenagers aire v^ry conscious df their social interactions, 
with their peers. Th^.s study identified some of the traits of individu- 
als who^are more ^ aggressive in expressing, their opinions in verbal 
discourse. . The abstractor recognizes that this behavior is helpful in 
performing an inquiry lesson .with a .BSCS^ film. But^ the abstractor sus- 
pects that the original concept of "risk-taking" as described by the 
literature ,of psycholcgl^l research may suggest more profound insigh^tg. 
into science education 3p * . ^ 

Thomas S. Kuhn, in hf#h)oOk The Structure of Scientific Revolutions 
(2) , observed: "Bringing a normal researrfi problem to a conclusion is 
acHieving the antfcipatedin a new way, and It requires the solution of 
all sorts of complex instStjtaental, cojiceptual, and/mathematical puzzles. 
The m^ wHo succeeds proves himself an expert puzzle-solver, and the 
challenge of the puzzle %s an important part of what usually drives him 
on." Probably the motivatioa 4f scientists should be analyzed in terms 
of their willingness to risk ..their energies ^or the possible solution of 
a sciea#lfic puzzle.. Many teenagers have ^generously dedicated their 
efforts to a^scienqe fair project or a researcji topic for a science, 
talent search. This behavior seems to be associated with "risk-taking" 
as defined in tfie literature of psychological r&earch, thMt is, a 



willingness to gamble for extrinsic rewards in games of chance. It s^ems 
less asfcpciated with "risk-taking" as defined by .the McREL an^d BSCS 
. Positic^ Paper, that is, a willingness to ext>ress one's opinions, feel- 
ings, or criticisms regardless of the presence of authority and a' , 
willingness to participate freely in glass discussions. - 

- ' . • 

The abstractor suggests that a very' important problem for science 
.education research is the , identification of the circumstances whiqh 
. favor risk-taking, that is, the Willingness to seek the solution to an 
involved scl£ntific ^puzzle. . .Unfortunately there may be orily a weak 
relationship between this type of risk-taking and the willingness to 
Interpret in verbal discourse the behavior of. Elephant Seal! after view- ^ 
ing a film for a few minutes i The ^dis cuss ion. period of ten minutes may 
have been top brief to allow some thoughtful students to express their 
insights. The social dynamics required in -verbal discourse may have 
obscured ^he more profound ques_tion concerning the student's willingness' 
to take the risk of a scientific investigation. 

The.sub'jects were requested to interpret 'tRe' behavior of Elephant ' 
• Seals. This topic is hot' typical of those considered in a high schdol 
biology dlass. The behavior. of the seal^' can be related to human psy- 
chology and. sociology. Certainly^the subjects who were Midwestern 
teenagers „were unfamiliar with observing ei«ier behavior of Elephant 
S.eals or similar animals. ■ Perhaps a better, topic would have been one of 
plant physiology, that is, aj:opic which could relate to 'stifiiehts' 
previous observations but wjxfch does not overlap with the human social 
science^. The exclusive use of the film, Elepharft Seals, raiSes soite 
Important questions on the validitjr of this' study. .A mcrre typical 
biology top^c might have generated significantly different resWses ^ 
from the subjects. ' « .'* . • . 

The researcher was unable to discover any significant differences 
by using^ th^ Extremity-Confidence of Hypothesis Test. -This conclusion 
could ha^ beep anticipated by noting- that the reliability of this' test 
,is only 0.60.. Moreo^irer each subject was required to complete the same 
test three, times within a relatively short'' pieriod.of time. Probably 
the teenagers in this study tended to repeat their r^qaees by memory 
when they were asked to complete the t6st for the s'ecoad and third .time. - 
The abstractor does not anticipate that this test used with the" procedures 
of this study will provide significant differences although the topic 
and svjfcjects may be changed. ^- • 

' ' ' * ' 

^e current state of research on defining "risk-taking" in science 
educa1^3^emains embryonic. The researcher recommends "the "replication, 
of this stu^y using' an instrument for extremity-confidence of judgment 
and J«rger sample sizes, especially .for group data, that would provide 
greater power for detecting a difference;" The abstractor recommfends 
that future studies ^hpuid move in a different direction. -The emphasis, 
upon verbal discourd^should te replaced by an emphasis upon the selec- 
tion of 8pen-ended laboratory experiijjentation. -This latter amphasis 
will clearly relate risk-taking to the. most J.mportant processes of ^ 
science, e.g., gathering data to ay^port an hypothesis. The scientific 
topics considered should be -of ilhe type which can be invLtigated in a 
typical high scjiool laboratory. The appropriate tests for measuring 
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the students', performances should cons^ider not only the willingness to 
geneifate'hjri^otiie^es but also the formulation of reasbnahle, procedures 
for gath^rin?g data which jmay be j^elevAnt-tb supporting the hyi5o theses. 
Such Recommended studies may provide infopotation 'on the circumstances . 
which encourage* afiolespents to' do sdience,' that is, to take risks of 
the •same type as those s^le.cted by^l)rdfessional scientists. 
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' Purpose 

The first jrurpoge of this study was to' construct £ttid ^validate an 
instruijient fopAdetermin'ing children's' sciefice- Interests^* ' Second, this 
instrument wa6 used to compare' science interests of selected ^students 
in grades four and six Scrom two schools utilizing deferent methods of 
sci-ence instruction. Four nulL hypotheses were tesjted: 

1. There is no significant difference in the science interest 
- ^ categories of children enrolled in the '^Process Approach" 

science curriculum and those enrcdled in classr^ooms where 
the "Process Approach'^ does- not exist.^ 

2, * There is no significant difference among the science interest 
• ^ categories of children enrolled at the fourth and sixth grscHe 

levels. , * . . • 

' ' • *^ ' 

3, There exists no significant difference in the science interest. * 
categories between boys and girls. * . / 

4. There exists no significant difference in the s^cience interest 
categories between Negro and Caucasian childrenr , 

Rationale , . 

The authors noted that pupil interest is recognized as a main • 
factor influencing leami|g. Curriculum developers and" teachers planning 
classroom science experi^ces continually strive to develop experiences 
that will b^ interesting to student?. Therefore, it follows that 
identivfication of Student interests and of the^ potential effects of 
selected variables is necessary; add that valid and reli^i^ instruments 
are needed for this purpose, t The authors extend their rationale by 
pointing out the impartmice of determining whether certain selected 
variables differentially relate to interest. 



Research Design and Procedure 

^* . . ^. • ^ 

TheOstudy involved instrument development^ validation, and 
hypotheses testing, ^ > 

r ' ' 
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^ Instrument Dev^elopment 



» ' The What I Like to Do Science Inventory Is a forced choice 

Instrument composed of 36 pairs of' Items yhlch permit respotfdlng 
^ -^students to select most InteregXing statements from a^nln^-category 
; claMlfltatloiv system. Each ' l^m Is mat ched against each possible 
^ <;holce, forming , 36 pair choices. 'The* authors developed the instrument', 
' and it was administered to a jSopulafion of 100 fourth mid sixth graders 

to obtaiu estimates of . the instrument's reliabiiity andv^aliaity* 

* . . ' ' ' J 
Two methods of establishing reliability were employed. First, all 
of the "A" statements from each oi the-"A-B" pairs o^Torm A were ' 
tilled and compared with the numjper of "A'g" j|»sen on Fotm B. This 
yielded an overall coefflxii^nt of correlatlQn^^p, 89. Second, a rank 
' difference correlation of each child's responses o§ For6 A and Form B 
^ was calculated.;^ The "A-BV correlations ranged f rom ^ low of .63 to a 
high of 1.0 with^a median of .917 and a mean of .908/ 

^ '^^ The validity of the instrument was tested by correlating the, 

children^^s interest as measured by the instrument with* the parents' 
statements of what they thought^ would be' their child's interest.- The 
authors indicate that 39 out ^ of 48 participating sets of parents ^ 
Indicated agreement with their respective children. The autHors reported 
a^chl sqjuare^value significant beyond the .001 level. The authors con- 
^ • cj-uded that t\\ey had developed a reliable and valid rating scale. ' - 

Hypotheses Testing , ' 

In part two of .the study, the four hypotheses were tested tq 
.determine If the variables of curriculum, sex, grade level, and race 
.^were discriminating factors among these interests. The analysis of ' ~ 
the data included the Multivariate Analysis of Variance (MANOVA) which 
provided tests for the overall effects of each design facto;r thtough a 
Series of two-^way clpassjL^ cat ions. The j^esign used was a^factpria! 
analysis of varianc^^^Msi^. , * — 

Findings • ^ ' " 

r ' 

The Investigators reported the following* findings .* (Part' II. ' 
' only.) 

^ ' • * . 

' 1. There^ were significant differences in interest that could be 

attributed bo curriculum*, grade level and sex. ' 

I ♦ 

r 2. There were no significaAt interest^dif fe'rences that could be 

— attributed to race. 

The specific nature of these differences is summarized in this 
0 ^ table extracted from the 'article. 
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TABLE III ^ . 

Corfela^tions between Discriminant Fimctions 
and Original Variables 



Sci'ence Areas 



Curriculum* • 



Grade* 



Sex* 



1. 


Rocks and Soils ^ 


■ .215 


. 501** 


- .443** (i) 


2. 


Earth and Space ^' 


.042 


.402** 


.396**(i) 


3. 


Light y *, 


-.449/t* 


»016 . 


-.102' 


4. 


Heat i' 


-.540** 


-.330 


.109 ^ 


5. 


•Sound 

"Electricity and Magnetism 


.211 


-..100 


-.434**(i) 






-.547**(i) 


.274**(i) 


7. 


Livijig Matter . „^ 


.511* 


.314 • • 


-.241** 


8. 


Matter and its Changes 


-.288 


.000 - ' 


-.046 


9. 


Air and Water 


.430*(i) 


* -.227 


-.521**(i) 



*Curricululn; (-) : 6th girade predominance,' (+) : Non-AAAS. 
.Sex: <-') , Female Predominance, (+) Male. Entries not marked 
negativei-(-) are considered positive' t+) • 

**Indicates that the effect for this variable was 'significant 
it the .01 level, based on the univariate ANeVA'sT (i) Indi- 
cates that the effect for this variable was significant at 
the .01 level due to interaction with another factor,* and 
that interpretatl^pns of -maiu effects shoild be done with 
caution, if at all. . 



Interpret atiohs . ' . • • 

Curriculilm,' grade level, ^and sex were found to significai^tly and 
differentially effect student interes^t as measured by the investigations 
irfstrviH^nt~the What I^ Like to Do Science^^Inveatpry^ Race did not 
appear to either signifi'camriy or differentially affecF~student interests 
as measjared. Interest differences among chij.dren w^re measurable, and 
interests were found to. relate to identifiable factors. 



^STRACTOR'S ANALYSIS 

As Ralph Tyler (2) stated so economically, **InUerest is the poiht'^ 
of , departure." An interested ^hfld can overcome'all sorts^of barriers 
to learning! An' uninterested child may not even try. Then on the 
practical side', teachers are: frequently heard raying, "He's not 
interested in\anythitfg," or, "How dan I ^et him interested?" Interest 
is certaipily the point of, departure and we really know very little 
about th^ jreal interests of children.. Hence, "^ihis research was conducted 
(in 1968) in an arena thjtt was, and continues- to be, a significant line ' 
oi research. At .least, it is significant to those curriculum developers^ 
willing to bend the curriculum to meet » the child. ' 

The investigators,* like all those involved in test development, were 
faced witb the challenge of attempting to establidh instrument Validity. 
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Reliability is a relatively easy, almost concrete except. Validity • 
can only be hypothesized. In this study the investigators chose a 
standard approach to establishing validity. They asked parents to 
indicate the interest of their child and correlate^ this with the 

/Child's test score.^ Admittedly, parents shoul4 know the interests of 
their children, or'''at least be able to rank interest preferences. ^ ^ ' ' ^ 
given choices. But, is that .really the case? >fy"childr'Str4»veJcon- 
vinced me, that if I'm not dead wr6ng about t^ieir interests, I'm at 
least but of date. Bdt certainly, parents are probably better predictors , 

, than some outside events. - • ^ • •* 

^ It's always easier to correct somebody else's study (frequently ^ 
because you are not aware of necessary comprOTnises) anddt's always 
advantageous t^ get in jthe last word' because through? listening you can 
take advantage of ^and^tilize all the good thinking preceding yours. 
The validity established in this study thrbugh reliability studies and • ' ' 
correlating parent opinion of their child's interest i'S" impressive. 
But, would it not be nice if the -investigators -could have- established 
predictive validity — validity estimates that would permit us to predict ^ 
that child- "X" would be interested in "Y" activity"^ ' ' \ , 

• In my beginning sentence I quoted Tyler — "Interest is the |)Oint 
of., departure, " which in thl|f case seems moR appropriate. The investi- 
gators obviously ar^ of^similar ilk! Would it not htive been useful to 
set up a curriculum cafeteria in- which th^y could have observed the 
child ^to determine predictive validity? Child"»" is interested in "Y" 
type acti-vijfy as measured by' the Science Interest Inventory , and,* when 
giyen the opportunity in a free setting, he pursues a "Y" type activity. 

^ Predicti^iJLplidity is one point. Another is the factors studied — . 
sex, curricului^age, and race. The study was conducted in^967 an$i it * ^ 
is already ten years later. If>^-;1?ere^^tes^eplicate tlTis §tudy I would 
probably not look at £Uiy of the variables m&thfcigned (partly becrause 1 

' read this article). The major thesis is student interest and the 

as8ifc>tion is that interest generates task orientation and learning* ^ 
Thinr for a moment abodt the currlculum—thfe stuff we think we ougjht ^ 
to teach. What are its Interest dimeAsiorjs? Wli^t is it that ^ilX . 

r interest students? Wl^ere and what are the appropriate points'/of 
depatture? Examine t)riefly "the following model. ^ ' 1 



J The dimensions OAitlined can be viewed as significant dimeiisions fo 
the study of science or, for thatr matter, any disci/pline. Each,-lobe 
represents a significant, dimension of study. Each lobe may be a "crude 
representatlon^f the interest orientation of students. .* 

Two significant points to remember that were deaonstrated in the 
^tudy are tliat curriculum and the sex of students influence student 
interest. An Extension of • this research that woUld examine student 
interest^iti res.pect to other models could be most useful, particularly 
if the findings would then be used to develop a variety* of curricula. 

The model ♦suggested above is patterned after^e model useci by 
Allp5rt„ Vernon, and Lin'cizey in their IS^l Study <pf Values (1). It is^ 
suggested because* the content model used in this study may not provide 
much guidance to curriculum developers. It is ufilikely that many 
children have inherent content prlentations. But. chi-ldren and adults 
are found to be oriented toward 1:he types of activities inferred by 
this value-oriented model. 



^ ^ ^ , REFERENCES 
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Peterson, Rita and Lawrence Lowery. "The Use ! of Motor .Activity as an 
Index of Curiosity in Children. " Journal of Research in Science 

teaching . 9 (3); 193-199. 1972. • ~ ■ ^ ^ 

' Descriptors'— *Beha<rior, *Curiosity,- Efementary School Students, 

*Motor Reactlbnsr,.',Racial Differences," Rating Scales, *Research 
' Techniques, Student Characteristic^ ' ^ 

' Expanded Abstract and Analysis Prepared Sfepecially for I.S.E. by'Ann C. 
Howe, Syracuse University. , ' • , 

Purt)os% 

The purpose was to investigate curiosity, in children of elementary 
school age by (a) comparing children by^ge, sex, and race on a measure 
of curiosity based on motor activity s^d (b) codparing scores on the 
motor activity measure with .scores 'on a verbal measure with teacher 
ratings. ^ * ^ v ' 



Rationale • • . ' 

' ' . ' \ 

The investigators believe that one 'goal of science education should 
be to preserve and nurture ^curiosity and that ^ broader understanding 
of children's curiosity will be useful in attaining that goal, 

A majory^ssumption underlying -the study was that curiosity in > 
children may be measured by the number and kind of metor responses 
directed toward Jfebjects. In htanans/lfcurlosity has been measured pri^- 
marlly thtough the use of verbal and , representational means; in animals 
and very young childreiVyCuriSsity has been measured^, of necessity, by 
the observation ^^f explSratory .Behavior oi: motor response, to objects 
and events. The explotatory behavior of older children has' been studied 
by several investigators, including the authors of this ^fclper who had 
previously developed a scale for classifying "curiosity behavior" of 
first grade children. This paper is a report of the use of th^ scale 
with another saiiq>le of children; — / 



Research Design and Procedure • ' * ' ' 

Sample . Children in four 'intact classes, one each of kindergarten, 
second, fourth,, and sixtji grade, participated in the study. For classes 
with an enrollment below 30, additional children were chosen, bringing 
the* total number *to 120 children. The children wer^ fairly -evenly 
^divided between male and, female, black and non-black. ^ * 

' Procedure . - Children were informed that thlBy would be interviewed 
but were told that they might dedjLrie to participate. (Two children 
declined.) 'Eac^ dhild wis tol^^upon arriving for the intervietr that « 
' there would be a short delay .until the interviewer finished some paper 
.lirtffkl During this time an assortment of objects, including books and 
a small animal in a cage was available in the room.^ All motor activity 
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directed toward the objects and all questions^ asked during the 10- 
minute period were recorded. *An interviet> followed. • * 

Measures . Three nuMWurej^fif curiosity were; used. (1) 'curiosit^ . 
'Index of Motor Activity JClMAf! Motor responses directed* toward objects 
in the lO-minute period described above were categorized according to ' 
whether the child approached, manipulated, or reorganize;d the object(s). 
(2) Curiosity Index tof Verbal Behavior (CIVA). The number of unsolicited 1 ' 
qi^ptions asked by .each child, excluding repetitious and procedural A' 
qaes'tioiis, was treated as a' ^aw^scaj,e. 13) tead^r Rating scale (T^). ''^^ 
Pach child was ranked by his own teacher accorditig to" a set' of instruct s 
*'tions developed elsewhere. . , ^' 

A 

Analysis of D^ta . (1) CIMA (motor) scores were subjected to analysis - 
of variance,, using, age, sex, and racialretiinic origin as J.n dependent 
variables. (2) A t-test was performed on the^IVA (verbal) score ipeans ^ 
of high-CIMA scorars as against low-CIMA storers. '(3) Th'e^pearman Ka&ky 
Correlation Coefficient was used to cqmpare CIMA scotes of those kinder- 
garten children who^asl;ed questions. (4) The Spearman Rank Correlation 
•Coefficient wag used to* compare CIMA scores with Teacher Ratings for 
each grade level. (5) A t-test ^was performed on C^VA (verbal) score * 
means "of children who w^re high (above the mean)' on.'Teacter Rating as 
against -children who were^low (below the mean) on Teacher Rating. 

Findings ' . ^ ' 

.The authors iSport the following findings: ^ . * ' * 

^1. Black children showed a greater amount -of curioq,/ty dxpressed 



aS motor response than non-black. chil4ren. 

2. Curiosity increased for. black mal§s and decrea3ed for non-black ' 
males from kindergarten tjirough sixth grade. There was no 
corresponding difference for females, ' 

3. Curiosity was not related ta age or sex except as n^)ted above^' 

4. There was a negative correlation between curiosity expressed 
as motor activity and curiosity expressed as verbal activity. 



5. 



No asscrciation was found between curiosity express'ed as bio^^ 
activity and the teacher ratimg of curiosity. 



6. Children who wefe ranked higher tn curiosity by teachers asked 
^ .more questions (i.e., had a higher /JIVA score) than thode who 
were ranked low by*teache«s. 



Interpretations 
♦ 

the investiga^rfi^^note that curiosity as expressed by motor response 
is stable throughout the age range studied and suggest that curiosity 
should be encoutaged through the provision of materials and time foA 

" ^ . ^ .... . ^ 



exploration during the yeats spent^ in elemeataj^ school. They speculate 
on possible factors which might explain the oifference in behaviors ' 
between black and* non-black boys antfsi^gfest several possibilities for 
further study. - , " . ' 

The negative correlation between question-asking and motor response 
to objects was discussed. Tl^ authors , suggest that perhaps teachers 
take af positive view of curiosity expressed verbally but that they take 
a. negative v±ew of curiosity expressed as motor activity. Thui, children 
Wioasjc many question^ may receive* ia high ranking on curiosity but 
ch±ldi;en who^ approach, manipulate and rearrange obj^ct^ in the class- 
room are viewed negdtively or ignored. 

( ^ . • . / • \* 

' ABSTRACTOR'S' iSNALYSIS . ^ * ' 

This article raises s'evetal interesting questions 'and draws attention 
to a dimensi6n of children's behavior which is often alluded to but liasw* 
.bj(|n infrequently studied by educatiofldl reiiearchers. fhe- 3>tudy shoirld 
serve, its readers by etin^ulating th^^o redefine .ouriosjLty, to i^ecog-^ 
nize it when they, see it, and tOjhe sens^itive to" the various fo'rm^ it 
may take^ Smaii children who ask "Why?*" at every turn are usually » 
thought to "have »l,ggteftf. curiosity" but the chij.d Whp sits, quiet and 
unnoticed, while he'Sxplores grandma's handbag is apt to be told that , 
he is naughty. » This paper makfes us ask whether theache^rs .are reacting 
tfo their pupils iq the s^me way. 5o teachers assume that all "yhy^' ' -* 
questions are signs of curiosity While' exploratory behavior is mis- »^ 
' ehavior? Or do they recognize^ that- "why? V questions may only an 
ea^y way to distra'ct the teaclier and "why do we have, to do this?" is * ^ 
moile of tei?*' a •complaint thai) a show of curiosity? . Jt 

Ithough interesting questi'cAs are raised, two' significant , • 
omiissipns weaken^^the paper.. The first oialssion is^suf ficiejit detail 
pertafnifig to the measures' employed. Nofie of the measures is^d^shribed 
well^noygh for the reader to make a judgment ^ to^ its reasonab^Jtess^ ^ < 
Pre^^ous 'piblifcations are referenced, biX in the> case- of little-Sown^ 
me&suws of this kind the reader is entitled. to more Information.' In 
m essentially exploratory study rigoroua design and testing of , 
/instinmients for validity and reliability/ ate not expected, but one^ / ' 
needs to know more^than is given here. For example, how were the thref ' 
(different levfls of curios^y* weightt^ in af^in^ at the CIMA score? • 
J^s the number of question^lt8ked^yu|dng the ]j6-miaute^ waiting period 
used as the CIVA score or were unsolicited' que|:tic3tis ^a^lted during .the 
inteirview? What were teachers asked to jfOBsider In jranking children? 
These and other unanswered questions make it diffic^t to judge the ^ 
significance of data gathered with the instruments. 

' — '. ♦ 

<The second omissioi;^ is,, simply, t^heT data. Where are tl^e'^mean 
scores^ on the CIMA of the groups by class,- sex, and^race? How'mudi did; - 
the black malep' Exploratory behavior^ increase and how much did the 
other boys' exploratory behavio4:^ decr^se? These data are essential 
•to our understanjdttng pf the study.' When these data are provided, any- 
one who is interested may verify- the results by analyzing the data as 
the* authors did or in other waj^s; without these data the reader has no • 

K 




way- to judge the validity of the conclusions drWn. Thte data given 
in the two tablep do -not make up for this omifesioh,- Graphs showing 
cha(|g/es from one grade to the next would have been' particularly helpful." 
» • • t, . . • . 

In asses An^the significance of the negative correlation between • 
teacher ratings of curioS.ity and motor behavior, coupled with the posi- 
tive relationship between teacher ratings .oT curiosity and verbal 
^(quesjf ion-asking) behavior, it is well to bear in miifd that the- teachers 
ratings were global judgments and that the CIMA and aVA scores were 
measures of specific behavior in a short time period. Nevertheless , 
these^iriALngs Mise interesting questions about teachers '. parceptions 
and pbssible^Hfe- judgments of children's motor and ^erbal responses'-' 
in the cUssfoo^'^Ut the least, there^ appears to^e some confusion , 
or lack of consensus as to what constitutes curiosity . • ' " 

' •This study should bAseen as an-.eAploratfon into an atea which fcas* 
interest^ing implication^ or -the theoty and practice of science tea^Jcg 
In the elementary school^ We are indebted to th^^uthors for expl#!fi| 
a novel area and. for raising intetesting questionH ^- 
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Sinuftons, Jack and William E&lpr. "Inve^»gatlng the- Attitudes Toward »' 
Science Fostered by the Process AjJprtach Pi^ogram.^i School gcience 
and Mathematics , 72(7) : 633-636, 1972.^. * ' ] 

^ Descriptors~*Attitudes, *Discove^ Processes, *Educati(Vial' 

Research, Elementary Grades, Elementary ^School ^enc^, *In6tjruc-' 
tiSn, *Student Attitudes, Studeat Characteristic 

Expanded Abstract and Analysis Prepared Especially for I.S.E. by David 
P. Butts, The University of Georgia. 



Purgiifee 
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' This study wa^pesigned 'to investigate how- the science Curriculum' 
Influences students^attitudes. * ♦ * 



Rationale 



■4- 



^ To-^Jji^dge the value of a curriculum, a t^Rfi^r ne4ds to Jcnow what ^ 
cognitive aid affectiVt*outiomes are u^ally associated with that ' 
Qurriculum; ' Much study has been given tS" cognitive achievemeni: outcpmes ' 
but relatively sparse informaticp is available on affective' pi^c'omes-- 



Research Design and Procedure 



. A oiie-shot post *test design was used in which data tsom ^ntact 
sixth grade ^ classed' were gathered on' two . dependent .meafeiwres. 

' J 



B 



where 



^ / ^A "Process Approach ins ti:^ctipn 'wltV13l stu 

Xg4s "XextbocJk 'Oriented"> ins true tloil;^ with an un3efined_ 
<^ - ^^numbeijj^of students . , • . 

* Oj^ and O2 include student preference on school subjects ^and 
. 'a 21i^item' attitude scale. . / 

^ • f * » • ' V ' ' " * 

Percentage^ of students^ responses were tabulated, for fompa)rison. 




Findings 

Based on comparisons *of percen|:1ages of students' respdnses from 
the two groups, /jth^ authors cDncluded that the "Process Approach"- had a 
more positive influence on student attitudes th^ the "Textlifok OAenteS'^ 
approach. * 
» 
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• ■ ABSTRACTOR''S ANALYSIS . - 

ThiB brief* report of an. important .area of study reads very' well.* ^ 
•Hie authors have provi^ded a straightforward presentation of a research- 
'able question, a design for its study^^and qonclusibn. The introduction 
*:to the study coald have been strengthened by , coupling their ^^e^^ions 
to a rationale from previous research as to why it is reasonable, to 
expect students' .preference for apfence, or their attitudes toward 
science> to be Influenced by the curriculum. ^ * • 

The desigd of the study offered an joppottxmity to explore possible 
relationships between important* vs^ri^i)les. ' However, the authors appear 
to belle that J'exposur.e to the Process Approach" can be equfted as a 
definable treatment or independent Variable. Both a description of the 
independent variables and the estimates* of ^^alidity that tt^e two groups 
("Process Approach" and ^'Textbook Oriented") were indLeed different are 

• missing from the report. ' While the authors do indeed select their 
sample to* include an independtot variable of "number of years exposure," 
the 4ata analysis does Aot seem to have included alternatives to how 
"years in ^progrdm" relates to^ttitude outcomes. ^/ 

Two dep^endent^ variaibles -are identified but credibility of the 
findirtgs of the stucfy is substantially reduced due to the abse|||e of 
any reported validity or reHability estimates for either procedure. 

. ' *. The question of this study leads the reader to expect an exploratory 
\ot correlational study to identify possible relationships.^"^ The presen- 
tation of findings as desgriptiqn of percentages provides the ^%sB^0t 
<»'Wi'th no answer to the question of the study. The authors seem to- con- 
clude that a higher percentage* response (23 precent vs. 19 perdent) or 
(79 percent Vs.;;.49 percent) between two undefined independent variables 
means tK^one is pr>^v^ri m^re effective in influencing student attitudes 

• than the other. While we might believe that to be- true and have an 
adequate experien^e_base to provide 'support for our belief, no evidence 

'is presented in ;:his report that can be used to' influence our previously 
ljel<^ con elusions A 




Holliday, WilliA G. "The Effects of Verbal and Adjunct Eif torial-Verbal 
Infontfitidn in'' Science Instruction." Journal of Research in Science 
.Teaching, 12(l):77-83, 1975. _ . ^ • * 

Descriptors — Biology, Educational Research, Instruction, *Lea)fning 
Processes, *Measurement, *Pictorial Stimuli, Science Education, 
Secondary Education, *Secondary S'chctol Science,- *Verbal teaming ' 

Expanded Abstract and Analysis Prepared Especially for I.S.E. by Robert H. 
Evans, and Ronald D. Anderson, UuiJ/ersfty of Colorado. 

Purpose , ' * , 

The purpose' of this study was to determine whether, on a oon-pictorial 
criterion test, biology '•tudents using verbal text materials with supple- 
mentary line drawings would outperform students using only verbal texts. 

Rationale , ^ 

» * * • 

«^ The author's analysis of the literature produces little support for the 
ommon belief that text material supplemented^ with pictures increases jrerbkl 
learning. , ^j^his ^^conclusipn is tempered yhen the various categories of 'pic-- 
tures" auch as. maps are include'd aend when the criterion is, pictorial rather 
•than verbal. The author views most available research on the effectiveness 
of instructional pictures as either out of date, methodologically inade-,^ , > 
quate, or ungeneralizable. c - j 

• XJp^attention hypothesis and subsequent' learning processes proposed by 
R. C. Andeifson-^erve aa the theoretical basis fo« this research.. Specifi- 
cally, the6e processes which the author. relates to the experimental treatment, 
materials are: . * 

° ' . ' ^ ; ' ^ ' , 

1. hoticing^^e stimulus " ► ' — 

K 2. encoding or processing the stimulus in a "meaningful" way 
3. generating linkages between cues and responses^ 

r- ♦ ' * 

' Research Design and Procedure ' - * . 

" ' \ — • ( 

Eighty randomly selected tenth-grade general biology students fronutwo 
Calgary, Alberta high schools were randomly assigned to two instructional 
treatments. The seven classes from which' fhe studentd were drawji*' generally^, 
were made up of students from the upper two-thirds of their grade level. 



The first instructional tr^atment^ consisted of a 23irpage verbal \ - 
d^crintion of the effects. of a plant growth hormone on steni and root growth. 
The otBfc- treatment used ^the same verbal desQrijttion plus block line draw- 
ings h4Png adjapent verbal descriptionfi of each drawing and, in some cases, 
verbal labels. 

' ' ^ ' ^ . ... 

A verbal 30-item multiple phoice t#t using 12 experimental situations 
based on the learning materials was* designed as the criterion test. In an- 
attempt to motivate studaats, both groups vere told their test perfor- 

mance was related to^ their ability Co understand science material. 



A One-Way Analysis of Variance (ANOVA) was used to test the difference 
. between. the treatmtent groups on the criterion measure, , ' ^ 

" •'. - ; ^ 

Findings • _ 

The ANOVA yielded a ,^tgfffficant difference at the .05 level in favor 
of the students who^ had the instructional materials with text plus pictures. 
The critetion test showed a Cronbach's Alpha of .86. • ^ ^ ^ 

Interpretations / ^ 
' - ^ . 

The author carefully concludes that this specific kind of picture and 
te3^t coinbfnation can si^ificantly facilitate one form of verbal^ comprehen- 
sion. This finding is contrary to- the** generalizatibns of much research. 
He^ recoifimendsv that the theoretical foundations*of ' this study be used as the 
basis for further research. • 



ABSTRACTOR'S ANALYSIS 

This study provides a fresjh and appai^eritly useful theoretical basis 
for future research into multi-media system components in science* Speci- ' 
fically, the utilization of R. C. Anderson's le^iming process model is an 
important conceptual asset. ^ 

Even though the author provides a theoretical basis for the educational 
process being- studied, the study is difficult .to place within a context of, 
related studies in this' area. This difficulty is largely ^due to the lack 
of a conceptual framework within which the'^many studies in' this area can be 
organized. While the author do^s a better job than most researchers of ' 
reviewing the past research, a void exists \^lch is not filled by any of the 
past work cited or b;j the conceptual framework which .he attempts to develop. 

Few aspects of a research study ai^-«es likely to be given short' shrift, 
ye^t p2^y such ^ important* role, as the review ^f previous research. Empiri 
cal research, is a public and increment s^l process. The^ results are published 
^where^they are open to anyone interested. This public process is incre- 
mental in that the fixtmxt research becomes the basis for determining an 
Appropriate focus for^^^uture research. 

For past research to provide this foimdation for future researfch, it^- 
must be synthesized into a meariingful conceptual' framework. The subsequent 
research, in tum^i should contribute to the knowledge organized within this 
conceptual framework. • ^ ^ ^ 

The lack of a meaningful conceptual^f ramework* is a serious difficulty 
in dealing with the previous research in the^ area under consideration Here. 
Without this n'eeded synthesis ^in contrast to a simple compilation) of past ^ 
research results, it is difficult to determine 'if ^he^stud^ under consider- 
ation does indeed address a significai^t question or produce fesults that - 
add to our understanding of the area. 

The basic "Stfficulty with the reviews cited-is the failure to deal' with 
t*is research lii specific and detailed enough tetms. For epcampl4,' th? 
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simple presence or absence of vlstxal stimuli Is too broad a questloii for a 
study to. address with substantial hope of advancing knowledge ""in the field. 
The effectiveness of th« visual stimuli mBy depend upon the purpose It 
serves^ (e.g., advance organizer v3. adjunct to the entire text; or cue vs. 
reinforcer), the nature of the content (e.a. ,*'age, stage of Intellectual ^ 
development, 8ex),^r-the criterion variable. These factors ye not pre- 
sented here as "the" list of items which should be studied, but pimply to 
» illustrate the type of factors which should be considered. 

An effective review in this area bhould synthesize the past research 
in a manner which considers such factors and integrates the results into a 
cj3nc^^ual^^^i^am5wwk with the potential of giving meaning to the extant and 
future rp^arch in the field. *It should provide a means for determining 
which of the various factors haKe been important in the previous research 
and it llhus should p4||||ide a basis for identifying promising futute research. 
The absekce o/ the desired conceptual ^amework for this study makes *t 
difficult to decide if the researcher has addressed a significant qtt^stion 
or made ds^signif leant cohtribution to knowledge. 

In addftion to the rationale for tha study, a few othet matters deserve* 
comment in this revl^ew of Holliday's work. Considering the avilable; diver- 
sity and complexi4:y of pictorial instructional stimuli, a5 the author does, 
and associpted' issues such as textual placement, it is surprising that only 
two instructional fiormats are experimentally considered A more comprehen- 
sive study, incliyilng for example a variety of picturlal placements and 
formats would hJi^been of more interest. Pictorial criterion questions, 
in additioi^ tci thJe verbal ones administered, might have revealed more 
clearlythe unique learning contributions of the pictorial instructional 
stitnuli. Again, an appropriate conceptual framework for' the research in 
this area would provide a basis 'for choosing between the various alterna- 
tives vying for inclusion in the study. 

Among other matters , thjere appeara to be a lack of siibstantiation of 
the author's/decision to place* his pictures "in. close proximity*' to the . ^ 
related textual material. It is assumed, b^ed on a report showing that 
students consider learning to be primarily a vaxtal activity, that they 
m^st be "led" to pictures. Placement would seem to be a Highly appropriate 
varlAlfe to study within the author's theoretical model of learning in 
this 4rea. . | - 

Holiday's report includes an. example of one 'page of the pictorial/ text 
•material, and a sample verbal multiple choice test item about the sample. 
Based on this limited evidence, some concerns arise concerning the nature 
of the author-designfed ifetefials. While the study claims^ tha^the test is 
of a yerbal nature, the gprven sample item specifically elicit* a visual ' 
image of movement. Colnciden tally , the associated pictorial/text material 
contains a prominent "arrowV vhic5x, If recalled, will answer the posed 
movement question. If this type of juestion is typical, the author- 
designed test, which is of an intended verbal nature, may be confounding 
the study outcomes by giving an advantage to^ students who liad the pictorial 
material. However, it wqn^d be necessary to examine the other material 
employed in , this study to resolve this ihAter. . 

In summary, 1^ is agreed that future research in this^ area cani benefit 
substantially by considering the theoretical requirements jfor learning 
outlitted in this study. In addition, however, jit would he faost. helpful to 



have a thorough analysis of ^the extant research In th{B 'f i^ld with a detailed 
s^thesis of past tesiilts^^ ^uch a 'synthesis woiild be of great benefit in 
delineating further studies to be conducted ai>d interprertlng* the results 
of studies now in^rocess* * . ^ 
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How«|Ann C. and David P. Butts. "The Effect of Ins'truction on tlys 
.-Acquisition of Conservation of Volume." Journal of Research in 
Science Teachlnf^. 7(4):371-37^, 1970. "J 

Descriptors--*Conservat^on (Concept), *Concept Formation, 
*Bleinentary School Science, Learning, *Leaming Readiness , 
performance Tests, *Scientific Concepts 

Expanded Abstract aad'AiHq.ysis Prepared Especially for I.S-.E. by Mi-chael 
Szabo, Pennsylvania state/University. * 

Purpose , • ^ * 

The study by HoWe and lutts served two purposes: (1) to determine the 
effects mf exposure to 4:he SAPA curriculum upon transition to formal opera- 
tions (i.e., conservation of volume) of fourth and sixth grade students, 
and (2) to determine the effects ,of special instruction leased upon a learn- 
ing hierarchies scIremdSfon the ctiterion of a Learning Hierarchies Test . 

* r 

Rational^ / . / 

« 

The rationale for this study was^that selected science instructio^al 
experiences should impact th6 levelS of cognitive development of children 
as described-i>y Piaget. The authors suggest the possibility that children 
who had received such curriculum materials would perform Piagetian tasks ' 
(e.g., indic#t:fve of formal operations) at an earlier age or in greater 
propoTtion than ch^drerf not so treated. They'also suggest tfiat children 
whose intellectual development is "greater" but lack necessary information 
should perform tasks at a higher level after having been provided the 
information by the progra4»s. ' _ 

Research Design and Procedure ' - ' 

The sl;udy was a two group, pre- and post test design which used # 
sample of 189 fouKth and sixth grade students from two different schools. 
Some of the stude'hts had instruction In SAPA for at least fifteen months, 
while others had no such instruction. Ap'signment to SAPA yas not coaducted 
using principles of randomization; assignment, to the special curriculum 
w£is randomized. * 

•Prior to the experiment, SAPA students, were oompared with non-SAPA 
st^idents on a volume concepts pretest baaed upon Piagetian tasks modified 
for group administration. The major indtependent varlable"was exposure to a 
special instructional curriculum devised to conform with fi Uaming Hierar- 

Test developed by the authors. Students with and without SAPA 

experience were randbmly assigned to either the instructional treatment 
group or to a control group. • . . ♦ 

The main cElter^.on consisted of scores on a specially constructed 
Learning Hierarchies. Test. In addition the correlation between age and 
performance on the tasks jibs investigated. 
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Findings ' ^ ^ 

Prior to the actual experimental study, it was found that higher 
. proportions of fourth grade SAPA students had successful scores on the vol- 
ume concept tept task #1 than non-SAPA studenter. This difference was .not 
faund for either fourth or .sixth grade^-students on the second volxnne task. 
Using the criterion of Learning Hierarchies Test s^coree, the SAPA students 

out-scored the. non-SAPA students at the fourth and sixth grade levels. 
« • 

From the actual experiment, which 'compared students, randomly assigned 
to instructionaL versus control groups within SAPA and non-SAPA groups 
nested^ within ^rade level, it vas concluded that the instructional group 
out-scored the control group in three out of four situations which were 
tested using the Learning Hierarchies lest . In the fourth grade, the ' 
instructional group outscored the control gr^p regardlSss of their SAPA 
background. la the sixth grade, however, there was no difference between 
the instructional and control groups who had the SAPA experience while the 
difference was significant for the-t non-SAPA group-. The instructional 
program did not bring about any change In the proportion of children who 
could perform the volume consetvation tasks. " # 

Interpretationa *, 

The authors cpncluded that the ability to perform^ criteriofl volume 
tasks -is unrelated -to either previous escperience in the specified science 
/ program or to experience in the special instructional program. There was, 
however, a relationship betWeen performance of the criterion volume tasks- 
and age, grade level, and score on the Leaiming Hierarchies Test. 



ABSTRACTOR'S ANALYSIS 

The authors are to be praised for encouraging research which, links 
j)ractical: curriculijm matters. _with theoretical learning "psychology models. 

^ The reviewer' s^omments fall into issues of problem conceptualization 
and design. Can researchers expect that exposure to special curricula will 
indeed impact developmental levels? Flavell (1963) . argues "yes" and "no" 
on the topic of speeding the acquisition of conservation through instruc^- 
tional practices. Flavell observes: 

Probably the most certain conclusion is that it can be a - 
Surprisingly di^f J^alt undertaking to manufacture fiagetian 
concepts in a laboratory. Almost" all the t;ra4ning methods 
reported impress one as^soun4 and reasonable and well-suited « 
to the educative job at hand. And yet most of them- have had 
remarkably little success in producing cognitive change . . . 
y Further, there is more than a suspicion from present evidence 
that when one does succeed ii^ indy^cing, some behavioral change 
through this or that training procedure, it may not cut very 
^ . dfeeply (p. J77). ' _ 

An interpretation is tljat Piagetian structures are trot trttifacts of • 
verbal confusion and misunderstandings (hence, not subject to amelioration « 
through instruction), rather they'ar^ real. and exert weight in the child's ^ 
inteflectual 11 fe^ • , ' . 

50 



FlaVell's'^yes" argument stems from Piaget's et^uillbrlum model, which 
posits a sequence in which disequilibrium (antagonism betweap assimilation 
and accommodation) precedes acquisition of invaritot functions. It has been 
argued that providing appropriate instruction to children in stages of dis- 
equalibrium .t^ill increase the likelihood that they will proceed to the next 
developmental stage "on schedule" without undue time delays. Smedslund's ' 
research (e.g., 1961a, 196lb) used a cognitive conflict ' strategy to stimu- 
late the essential condition for the development of conservation, where 
previously there had b^en nonconservatiqn, with encouraging results. 

The above arguments lead to the expectations thiat. exposure to the 
SAPA curriculum would not increase the numbers of subjects who could per- 
form the criterion conservation task at an earlier age; however, it might ' 
increase the proportion of students performing the criterion conservation 
task if the SAPA curriculum: 

1. fostered aew cognitive conflict or afteniiated existing cognitive 
Conflict, and ^ 

2. .provided information structures capable ^of adequately reducing 

the conflict, resulting in a return to equilibrium and 
conservation. * ^ 

Since the results do not support the relation between SAPA experience 
and conservation of volume, the assumptions above may be" questioned. ,.'6eT^ 
tainly the creators of SAPA do not claim to have designed the currictilum 
^ aroun^ cognitivl conflict as it relates to Piagetian theory. i*'' . 

However, other questions related to methodology call for angers. \ 
First, subjects were not (and could not have been) randomly assigned to 
SAPA or non-SAPA, taising questions about developmental differences in thd 
two groups. Developmental selection factors may have been In operation, 
as were ^qn-developmentral factors ^(e.g..^ the group, differ em^js^ in -€TW1 . 
scores reported, but not the direction of the differences, by the authors). 

Further, thl only description of the non-SAP^ group was that they 
. . had not had such instruction*" leaving open the possibility of wide 
dif feifences, in experience and exposure to instruction .as sound (develop- 
mentally) as SAPA. ^ ^ , 



( 




Secofld, the validity of the measure of- the consejrvation tasks may be 
questionea>"*— BScisions about acquisition of conservation rest^ot only upon^ 
correctness of response but also on the soundness of the expltoation pro- 
vided. One can question whether the esqplanations were captured and^ used 
±n the dedision-making process in <the group administered Test of Volume 
Concepts . . ^ * ^ 

In 'the' major experiment of the study,' the tr^atmeiat group registered 
significantly h^her gains on the Learning Hierarchies Test but failed to^ 
incre^e the proportion of children who could perform the criterion conser- 
vation tasks. . ' ^ 

m ' 

, Conceptually, one can argue that^ the 196s t effective learning should 
ocQur whea the "structure J>I the discipline" (in th^ case, a Gagniian type 
learning hierarchy) is in high' correspondence with tne emerging cognitive 
structures (in this case, Piagetian volume conservation) of the subject^. 
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The reviewer hypothesizes t^iat an adequate match between the disciple 
structure and theT co||gitive structure did not eventuate in this study. 

The results suggests that there 'are real differences between models of 
intellectual development* An Instructional approach based upon a content 
model of the ^development of intellect (Gagn4) was built and applied to a 
model of intellectual development characterized by rather invariant progres- 
sion through a series of cognitive stages or levels. That the former did 
not impact one criterion variable from the latter mode^ further supports 
the uniqueness and distinction between the two models. 

The' matching issue described above has more general implications for 
curriculum and ^instruction. Does the structure of any scientific discipline 
as captured by subject matter experts-,, correspond in any meaningful fashion 
to the acquisition of knowledge* by the uninitiated and inejcperienced 
learner characterized by a pliable and emerging cognitive structure? 

One solution path yet unexplored is curriculum research and development 
which rigorously aiyj thoughtfully exJ)lore8 the macroscopic features of the 
discipline to be taught in light of -a detailed analysis of the character- 
istics and features of the emerging cognitive structure of the tieophyte 
learner. In short, let's have more of Howe and Butts research but at a more 
macroscopic and detailed level. 
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Humphreys, Donald W. and Ronald D. .Twnsend. "The Effects of Teacher- 
and Student-Selected Activities on the Self-Image and Achievement 
of High School Biology' Students." Science Education. •58(3.):295- 

Descriptor^-*Achievement, *Biology;. Educational Refeear^, 
Individualized Curriculum, _ ^Individualized Instructi^ni^" 
*Secc«f8ary School Science,' Secondary School Students, Sciet 
Education, .*Self Concept. 

Expanded Ab&tract and Analy^s Frepiared Especially for I.S.E.)by Gene 
Gennaro, University of Minnesota^ * , " I , 



' Purpose , , * t 

Two types of individualized instruction were investigated tq 
dete^ne wh^t. effect freedom* f o.r the student to develop or select 
his/her learning experient:es had \ipon (1)*" his/her academic achievement, 

(2) how well he/she j)erceived he/she could achieve academically ^ and 

(3) how miich time he/she required to' gain concept competaicy. 

Rationale ^ ' • , 

• The authors suggest (1) tb&t John Carroll's model of mastery 
^ovides away to satisfactorily master science 'concept^; , (2) that 
individualized instruction (in this ca8e,v^elf-paced) should WB^^de 
the student with the required time for developing factual information 
an<l^ experiences into meaningful concepts an^ principles; (3) that 
perhaps the ultimate' goal of learning -experiences ^should be tnqourage- 
ment o^ the student's independence in learning,, permitting him to 
bu^ld* broad principles and using, them to soLve specific problems; that 

(4) enroll' s* model olE mast ety learning provides the "opportunity for a 
greater percentage ^ of students t'o be successful. However, the authors 
"also suggest that students who take more time to acHieve mastery may 
experience a feeling of failure. . . , ^ 



Research Design and Procedure - * 

The sample consisted of two BSCS Green Verpion Biology classes / 
from Owatonna High School, Owatonna,' Mixinesota. The students in h'ot)x^ 
classes were responsible for learning tSie same biological conpepta using 
individualized instruction. In one class, the teacher proiided tHe 
procedures to solve science problems, which led to concept undeitfcandAg 
[teacher-structpre^ experience group (TSE)]. The students in the other^^ 
class were giveii only^ the pci'a^ce problems and were required to develdp ' 
or. select a set \f ext)eriendes which led -toward concept understanding , 
[.student-strU6.^^d«experience^group (SS^)]. Using means 'on pre-tesf 
scores *Ln comparliig both classes using the IOWA Tests of Educational' 
Development (Natural Science) , IQ, Q-sott of .a single adjective, and pre- ^ 
test scores on aie BSCS Comprehensive Final as indicators, and after 
performfiig a t-test on each of the' four tests, the authors state that 
he students in both classes were* from^the same population. In both * ' 
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groups concept understanding was tested periodically by using concept 
tests whieh requ4.red them to use the learned concept to solgfe an 'unfa*' 
miliar pTobl0m. ^ If the concept test was not passed,' the students* were 
given additional, experiences which were prescribed (XSE group) or 
develpped n^ experiences from a number of resources (SSE group). ♦Th^ 
BSCS cpmprehensive^c^^al examina£ion was used to measure differences in 
aca^demlc achievement b^te^een • the TSE and SS^ groups -after 140 days of 
clMsroom studies. ^^^^T^age of academic achievement was measured 
^by ki single adjec«\^^-sort technique a% the beginHing of the expei:i- 
ment and after 47, 92, a^kd 120 days of classroom activity. 'The cards* 
were sorted by the student so that the sorted 'adjectives represented 
hoK, the student percatved his/her ability to achieve. ' ^ 



Findings \ m ' 




Using a t^^^est,^t w^s. determined that the TSE group scored^' 
significantly hi^^xiSn the post-test ♦f 'the BSCS Comgrehensive Final 
ttian did the ^SE graup. For the four measures of s^lf-ima^ in academic 
achievement taken at th,e 'bfeginning and dfter 47, 92,. and 120 days of 
classroom activity,- the fluctuation of group^ m^ans was greater in the * 
SSE group than in the TSE group. There was^ also a drop "to a signifi- 
cant d^ree" in the means of scores measuring SSE students ' self-,image 
between ^ the first and second Q-sorts evep though it was reported that 
the overall self-image of achievement.^ was not significantly -different. 
However, these scores did Vary significmitly among students within each^ 
group* . ^ • 

Significantly more concepts were developed by the TSE grow during 
the experfmental- period than by.thB SSE grbup as shown by the -means of 
time in days requited for concept i^derstanditig. -(18. 6 4ays* vs. 23.2 day's, 
respectively). A negative correlation was found between the 'self-image 
of achievement and the time needed to aohieve the concepts 33 shown ^y. • 
Iflwer self-concept scores of SSE srtudents. Similarly ; a negative" correla- 
tion existed between the actual acaSem^c achieVenient and the time factor. 

' When the achievement scores were plotted, the authors report, it 
became evident that the TSE sdores had a more central grouping while the 
greatest extremes .existed In the SSE -group. \ 

Interpretation^ • '\ ^ * ' ' 

• Th,e differmces in means on the Self-image# scores between t}\e sfc^ 
group and the TSE group on the secon3 test reflect, the authors 'of the 
articles suggest, the early level of frustration' demonstrated by the 
SS^ group, which was. not as prevalent in the TSE grojip. The authors^ , ^ 
suggest that the^^lff erenceinif ri&tratioh lev«l could havfe., result e^d 
frotir^ greater change in IpffBlng pattern required of the SSE groiip' than 
was required 'o^ the TSE gytmp. . During the study,* Independence df leamj^g 
required. gradual developmfent by most students. The^TSE^ group, the 
authors report, was iiiit/ally significantly superior in their Ability to 
achieve Academically ana required significantly less time to 4>ass the 
"individual con;^t tes^s. ^ , ' • 
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The, differerice between the^mean times in^student days for concept 
-^understanding <23.^ for SS? g;?<Jup; 18.6 for'pfi gtQup) can be accountii|d ' 
^ • for, thp authors sttggest, by the greater tivfe required hy tihe-students of 
• t}^^ S^E gipoup to construct .and select their l#aming experiences, jjhile 
• phe .XSE gifoup needed uo time to do this.- ' . ^ ' 

. "^Mthough the ^SE groups' academic performance was superior to tWP 
^ of. the S§E group,, there' is an indication that some studentsJin the SSg \ 
^ group wfere able to develop an independent learning behavior, as iivdicated 

by. superior schieyemeat scores. This implication, the authors sugges^t, 
^^"is inconclusive an^^amtt^fs furthet research. 




CTOR'S ANALYSIS * 



Th^»*tu^y 18 getting at some Important learning considerations. Do. 
V many or most s^^udents need the organization of th^eacher^to provide 
- maximum learning? Is it'usefu^ to glVe 'students »r <;hoice of materials- 
apd^-tp&rniag Modes '^o achieve ^asteif^ of learning Qoncepts if in the 
process of taking longer ^ achlev^^ders tan ding of ihe^chosen concepts, 
tKe students* academic self-image deteriorates? . 

' Ther^ is som^ indication in tBis st;udy to suggest that academic s^f- 
iiii&gji^ decreases at first But thWi. increases to the po^t where,^ at the^ 
enct s^i 120 days, thfere is'no'signiflc'aricfe''ln acad^ic selif-image Taetween 
studeftts in- th& SSE""gro\ip compared to stuifents in the TSE group. The 
^ - authors suggest tji^t there/is an early level t)f frustration demon3trated 
by the SSE group^ 'which 'is, not as prevalent in the TSE group, md that 
thfe dl€ferenca in frustration J.evel could have resulted from a greater 
♦♦change' in learning pattern required of the SSE group* than "was^xequi ret 

of t?he TSg ^oup. there- i-8 also some indication ^that^ certain groups of - 
^^teudents profit by structuring Their own learning as showa by the f 
^Bchie^ement dl some students (three) in the SSE group' who outscoi?ed 'any 
^"TO^ent\in.the TSE group. / 0 ' ^ . * 



A negative dorrelatipn was shoWh between the self -r image • &f achievement 
and ih^lfime needed^o ach'ieye concept understanding. Cc^ld this be due 
'*td the^factrthat students who tak^ longer to achieve ^lastery include - 
» stud^ts who are not motivated a<jademically? Hiejre was, also, a negaCive 
c6rrelation between the "academic achiev«einent and the ttmie factor.^ Could 
'tfes be due to thfe same reason? ^ • " 

authors, bjf-^ingxertail^ measurable characteristics such as,IQ 
scores, natural science achievement siioces, academic self-image scores 
and '5r^"'t$^t sc5r#s-on the test* to bemused, as a final mea[sareinent of 
•cognitive leaminc (thef BSCS Comprehe^isive Final), attempted to show that 
th% TSE group* aiy-^SSE group. were from the same population. britic^can x 
' point' ou^ thatf w^liiout rfuidomization, other f actors ' )3u?ih \as persljfcnce. 
to a tasft,' thi.ablTity to organize one's learning activity, t*h^ ^SR^rref 



mode' of learnijig -for students, in the »tudy - Just to jnention a few 
factors -^jnky be equally ^important injrffecting learning rate, amount of , 
materialj^lea^jied, ,ahd acadeiuic self-rlmafee. ^Itfpuid be 'useful to repeat 
the study 7l»i|;domlzi^ atudentsi in thefhope th^t tke«e and other ♦ 
factors arif^eqtialiy dRtributed.T • ' --^^^ 



The authors state. in the -^"jconcluslons" Jthat Jth^ TSE grdup 
initially signlfic^tly superioi: itt^Xheir ability, to ^ad^^^tWroemically 
and recfuired sig^iific^tly less time to pass the. individiial '•concept 
tests." I was ^unable to verify this, unless this is ittiferred by 'the , 
fact that the'TSE gro^p required significantly less 'tiioB to ^ass the 
individual concept tests. . . * , ' 



* Throughout the report, 29^tudeats are mentioied as being' iiivWved 
. Xn SSE Sample; hcwevet,> only '2$ are ^ccountednEor on the grajJh which 
• shofllpthe' frequency of achievement scores. ^ JLt;^ would be veil to mention* 
wha£ happened to the one student. ' . — , 

\ ^ ^ ^ . ^ ^ ^ ^ ' \ ' . 1^ ' 

V The mean of the^Jfij^rtest 'for th6 SSE students oh the BSCS Goiipre- 
ifehsiye Final (£0. 13)#is' above that of, the score Si the post-test for 
the same group (19^.69). Even thewTSE group did not gain muoji frbm' the^ ' 
presr to post-test using the BSCS Comprehensive Final- (20 .,46,. 22.57 
res{)e|:tively). The us« of ^ stanj^ardized test is laudable; howev^r^. 
one can questioir the va^dity of Xhe BSCS Cbmpi;ehen$ive Fi^al for;what 
was tkugbt to bo^h grouifsidf students. ' ^ ' I ^ 

it would J)e. 1^(1^1 to include in a new s^udy ii third group o^ ♦ 
stlideiits enrolled fii aj^our.se of biology, irj^j^wbich mastery was* no£ thd 
leading model used, ancf where defining the level of ^rformance before . 
^proceediiig was not the modexised. * This would allow us' to compare the 
^W^chieyement and academic self-image with st«lents in a mastery mode. 
/It may be that requiring atudents to master concepts .aS shown by scores 
on periodic te^ts .before moving on may act detrimentall9%:o both 
achi^ejnent and academic self-iiflage. It might be that this has a 
particular influence *on attitude and thence on achievement. , More • 
reseajrch needs to be carr|red out i^ij^^is area. Aj^^ 

^^^'Wwtery may be applicable for baa^ understaixlings af sTOe ^selected 
material in science, -but may not be appropriate" for some of the kind of 
• exploratory and experimental work that students do in i science class. 
Thosd activities which get students ^to utilise p^bcess aspects of Science 
may i^oK^^an essential-^par^t of # mastery mode of teachiug but may, 
hpwevv, ^be more motivating and may result in better understanding' of 
. sciedce process and content. » j . 



0 certain areas of lekcning, it may be appropriate to use, a 

macsl(Wy moitiel such as the kind Carroll suggests in learning the skills 
necessary ip areas such as arithmetic, i;eadlng, , f^ti^n language 
vocdJIulary , ^etc. , -oj A ven in the mastery of certain cdiHifiptsin all 
disciplines. However, the learning which cannot be labe^HJtill or 
condept; de^lopment such as enridiment, experlentl^t learning' or process"" 
^ learuingT' in c?ertairi aspects o^ science where mastery i^ not necessarily 
spught, requires a different mode of p:resen'tation and may ii\ faiit result , 
in *l(i)nger term gains by; making the. learner toore* excited abcmt what j.a 
bein^ leamed^^ and hence affect learning outcomes. * * , * * 
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Kempa, R. F. and J. E. Ward. "The Effect of Different^Modes of Task 
Orientation on Observational Attainment in Practical Chemistry," 
Journal of Research in Science Teachj&g . 12(l):^9-76, 1975. 
Descriptors — ^Chemistry, Educational Research, *Instruction, 
•'Observational -Learning, Problem Solving, *Prrf6rmance Tactors, 
Science Education, Secondary Education, Secondai^ School Science*, 
*Ta8k Performance 

Expanded Abstract and Analysis Prepared. Especially for I.S.E. by Vincent 
N. Lunett'a, The University of -lo^a. 

Purpose I 



To assess effects*of three diapBnt modes of iastruction (task 
orientation) on student observational s^ll» in laboratoiy ^ork in chemistry. 

Ratioi;iale' ^ ^ ^ ^ ' 

The aGthors bkae tlte need for the study upon the fact fhat, laboratory 
work in contempbrary science courses is central and sfiould involve the 
student in problem-solving and in the process of scientific? inquiry. Henee, 
it is impprtant to^ examine the attributes and to identify the conditions 
un^er which the educational effectiveness of laboratory work may be 
optimized. The authors describe four phases off practical work in science 
(planning and design^ manipulation, observati^, and^ interpretation) and 
examine the observation pha^e in this stAdpr They cite fours laboratory 
coursegi,Veach of which embodies on^of the three idealized podes of labora- 
tory Jtagk orientations defined in the study. The paper does not refer the 
rpader to other relevaCuJt^ research studies-. . - . 

Research Des^n and Procedure 

The three modes of laboratory task orientation selected for study were: 

. * (a) an . open-ended approach in whicb observational tiasks^had 
_to bft- accomplished in the absence of any form of' cueing; 



(b) a niethod of partial digfection in which students received 
cueing to some but not all observations to be made; 

(c) a check-list approach in which students were required to 
carry out observational tasks with -refeirence to' a compre- 

- hensive schedule listing all possible observations.. 

A chemifftry obseryation test was prepared th&t consisted of ten test- 
tube reactions in, four perceptual areas: "♦ . . color changes; changes 
involving the formation or disappearance. of solids; dhanges involving the " 
liberation of gases; and temperature changes resulting from the evolution 
or-^ibsorption of heat during a reactioh." >The ten reactions were selected 
through a series of pretests 'to ens'ure ,that results would not depend on 
students* manipulative ability and that sdidenta w;ould be anfamfliar with 
the actual chemical system. Stuftnts recbrded their obsetVations on 

O . . • 57 cr'^ • 1 ■ ' . 
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report sheets th^t had a fonnat consistent with one of the three modes of 
task orientation/ but all* students^%Bre provided with standardized sets of 
equipment and had "ready access to all solutions and materials required." 
^ Sufficient .time yas allowed ^or ill .students' to., comf>lete the experiments *' 
^ and reports. . . ' ' ^ 

^ Completion times for the thencLstry obsecration tests including 

the vrecordirig pf observations, ranged from 70 minutes . .# 

Scores derived . . . were treated 'as criterion-refer^ced measures 
since the test aimed at establishing absolu^ levels of* observa- . 
rawi^ competence achieved' as the res^U.t pf the tfiree treatment- 
modes . . . • ^ ' - . 

Two other tests were admlnisterec 
test to provide supplemental • info tmaw 

all students in the study correctly descriljed and differentiated between^ 
colors of solution^ on fodrteen colo^ slides, t To assess the effects of 
academic ^111 ty, a short multiple-choice chemistry achievement test was 



wi-thin "one week of the observation 
on. In an assessment of color vision. 



admlnistefed. 



i 



The sample selected for fthe study consisted of 14Q fourth-year "0"- 
level chemistry stiidenUs in tiiree schools. The subjects in each school. ' ^ 
were randomly assigned to the three task orieiiation grqupsV . 

Mean scoresi, sj;andard deviations,; -and sample size were reported 'for- 
each of the three task ofientation treati^eqits and^schools. ' Also the^Jer- 
cent mean observational erroi| rates. were reported for each treatment^' arid 
school. Two categoric of ei^rpx rates were reported for each of the treat- 
ments: ^rrors' of omission occurring- ifhfen the subject failed to perceive^/v 
clearly observable changes, dnd Ulusdry errors arising wiien obslervatiofo 
were reported that were not ijresent In^the system being obs^erved. M^an • , 
scores fo-r each of the three' treatments were also reported .for students 
assigned to three achievement groups on the basis of their perfprmance on 
the chemistry achievement te^t. Fl||ally, meJ^ observational error rates w 
were reported as a function of %he complexity of the particular observa- 
tional t^k. I / . . 



Analyses of variance were conducted to determine the iffeda 'of the 
three task orienti^tion treatments and to determine the effects of the 
independent variables 



Findings 
1. ^ 



I 



v> In all schools studj^nt^pgji the check-list groups scored highest 
and students in' the partial-directioii group ftfrformed least 
yrell on the observational tasks. - 



Observational attainment was not significantly influenced by the 
school or by a treatment mo^j^i^chool interactioa* 

No significant relationship was observed between students' cogni- 
tive abilities in fchemistry and observational attainments. 
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'4. * The mean percentage for errors of omission was much higher for 
- * * 'Students"Tin:he open-ended mode than in the check-list; mqdeJ The 
partial direction mode achieved an even highei^^te for er*rors 
• of omission; further analysis of this group revealed -a major 
differ^ncQ between cued and noncued observajtions 'wi^J^the error 
rate espe^^ly high on noncued observations.^ \ 

5. The ,mMnp^ceiftage for illusory errrors \^as very much, higher for. 
students in the cHeck-list modk than for students in either of * 
^he other two treatment mode?. , . ' 

6..' As the Observational task became^more complex.^ students ixi all ^ 
tre.atment groups failed tcj. perceive more the'stimuli th^it. • 
' were jpresent. ^ . i - 

Interpretations' 

1.. Observational skills in laboratory chemistry "are' not primarrily ' 
'intellectual' in Mature. - ♦ . 

'2. ' The relativ€fly low erAr cete of students in tlie' check-^list gjroup 

can be attributed to^the cueing that mode provides, particularly 
. - in cdmplex observational -el^natlons. \ ' , 



. 3. A differential efffect of cueing' on diretted and nondirected' * 
observational tasks can be^ obeen^ed^ "Th€i pferf crmance ^evel on 
the latter appears substantially impaired as the result of the 
'specific cueing given to other observations." , ' 

4. The conclusion tbet the check-list mode i^ superior based on an 
analysis of the^missional errors must be made with reservations. 
The high observational attainment for that group may well be a 
conserauence of its Extensive illusory error rate. (There was a' 
dire4^ relationship between illusory errdf and, mean obse^ational 
attaiflMnt.) ! . , 

In final analysis, the cotrclusions reported by the investigators 
weii^: . ^ ' 

1. Observational attainment in laboratory chemistry is significantly 
influenced by instn^fPlonal coilditfons. * . • ^ 

> 2. The chj^ck-list^pde of task orientation appears t6 be most 

effective in prodjCicing high .obser^tional achievement, but induces 
a high illusory efty^r^te which* is almost absenV in the other 
two modes. ^ir 

■ ■' •• ■ ■ ■ ■ ■ ' " 

3. The partial direction m6de results^ in a high success rate ,on those 
obilervations for which specific cueing has bgen provided, but 
inhibits the effective perception of other , noncued stimuii. 

4. The relative merits of the open-ended iujd the check-list ttodea 
cannot he fully assessed since no studies have as yet been 
conducted to examine* how students Interpret "sets of oSservat 

^ which ar^ either Incoaplete (because of* oalssloa errors) or 
include Information which *£'s illusory In origin." 
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• ^ ABSTRACTOR'S ANALYSIS ' * j ' .'^ 

" ■ -•A 

This study is a particularly important one^for research ip science 
education because it examined a topic that ie unique to science laboratory, 
teaching. The. design of the study provides a model fo^ objective investi- 
gations on oth^r^topics in science education* Curren.tly> ver^ inadequate 
attention has been given to research into the ''practical mode" of laboratory 
teaching, and the mechanisiis set up in-**he dtu4y may provide insights to 
other researchers who will Examine the^ development of laboratory or pxac- - 
tiqal skills, ' , 

. Although rese^itch fin laboratory^ skills is very inadequate, the 
^investigators provide n6 .reference to any related investigations; neither • 
ito^hey comment on the dearth of relevant studies. The failure to bridge 
the .gap betwee^n the preaejit stud^ and relevant prior jg^^ eairch is a weakness 
of the written paper. The, authors also do not addr^Bfeufficiently the 
implications of their dhvestigation for further r^seOTch study. ' While they, 
teve pointed out one or 'two quelstions that require further research, they - 
haveVriot discussed th^ broad need for related research^ nor Tiave^ they dis- 
cussed the implications of teclttiiques develoj^ed in' their own research far- 
such stu<^ Implications pf %he study for'teaching practicte are implicit 
in the paper, but; they, af e' not >elabarated' at length. . ^ ^ 

In general, the implicatiojis of this interesting study, were not 
'^discussed 6](if f iciently. Specific suggestions could have befen directed to 
••the relatioiBhip betwe,en specific instructional techniques and the goals 
-^•of ins.trucHon, and a variety qf ^i^if leant questions for further investi- 
gations could have been. elaborated. Also, i/hile the authors were relatively 
cautious in the generalizing from their d^a, they* should have cited, the 
need for replication studies, in their conclusions , section,' due to the 
limitations of the sample and of the labor^tofy tasks. The sample consisted 
of a relatively small,, unique group, of students who were ex'amlned on one * 
set of experiments with one set of observational criteria apTd with one sQt 
of 'instructional tasks. While the study hap broad implications, the gener- 
alizations that can be drawn fl^om it at this tlme%are considerably narrower 
- thatti the title of the paper implies." ' * ^ * : . ^ • 

the analysis of data and the attention to 'dejj^il within that data 1$. 
impressive in the written paper. The authors 'havfe beea through in their, 
research and, gener^j^, ^ave reported detai]* with*- car^: Nevertheless,- * 
the reader may rai^ some of the following questions that were not answered 
in 'the written ^report. * ' / ^ ' 

Why w^ the study limited to cognitive measures? WHat are the effects 
of task orientation' on the attitudes of students? ^ ' ■ - ' 

How^does prior experience affect oBservatlonal attainment? The pretest 
was probably effective in eliminatiij,g topics that had previously been 
lexpeirienced in chemistry^ but the entry level of students 1^ -observational 
slcilis^was Qot examined, and the sample nmy well have ha<l some bias in the 
development of these skills relative to a c>^roader population of students. • 

How do different modes of task orientation affect observational ' attain- 
^meht -ever 'long period^ of time? The study examined a 70 to 90 minute 

sequence of testQ. an<r observations. What .would .occur over^a period of days 
' pr months? * ^ # . 



of intellectual dfvelbpment, or intelligence,* or 
"chemlstfy achievement test" was' brief 'and 



What are the.e^^cte 
achievement generally?^ 

highly specialized and ffSi^not assess Intellect or* coinf)etence' broadly. 
Thus, data ari^nsufficient for the statement that observatidnaj abilities * 
"arp «r^^ primarily 'intellectual* in nature" (p. 73^. , 



'are not 
• 



What are thy effects, of other related skills like reading abilJ^ty? 
Would an orally administered test* produce different results? 



'What would be learned by an 'orally, administered protocol that would 
/assess observational^attainment? ^ ' 

Ar/ hierarchical relationships present in observational skilla? 
Observational task complexity is def iaed .in the study as the number - 
correct observations possible Irf a giv]j^ experiment, ^d the study does ' 
not investigate ti&e question of hieraiflfLcal relationships. 

'The ^tudy. b1s6 doe^ not exinine the relationship between the four 
'major phases. of practical work in science delineated in the pkperiff intpo- 
ductiop. "The four phases are not only sequentidl^, they are a^so'hierarchi 
car . - . success at one stage determines the sitecess achievab/Le at the 
next stageV (p. jo9) . \ This assumption 6f relationship is not.i^edor ' 
examined irr the^ en^uidg repott, ' ' . * ^ ' 
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§parks, Phillip D. and Laraine M. Unbehauri. . "Acjiievement of 'Audio-Tutorial 
and Gonventi^al Biology Students, A Comparative Study." Bioscience , 
. 21(12) :574*-576', 1971. ~ ' ' ^ 

Descriptors — *Autoinstru9tional ]^gr|ms, *^iology,' *Coll/egfe 
Sciences, *Educaticmal Research, *Instruction, .Reseatck, Science. 
Educatipn - " 

Expanded Abstract 'and Analysis Prepared Especially for I.S.E. by William 
S. LaShier, Jr., University of Kansas. ^ 



1^ 



4^ 

} 



Purpose . > . ^ 

. ^ 9 ^ 

The .purpose of this study was to evaluate the achievement of collejge 
biology studentaj^ing an audio-tutorial (A-T) program by^comparing .their 
performanjo« with students using a, conventional, biology lecture-laljaratofy " 
program. The four null hypothesefe included: . -t,^ ' 

• 1. , initially thje students of the experimental ^roup were noc 

' significantly different from the cotltrol group as measured ^ 
• ' by scores on the Natural Science poj;t ion of the American College 
- Test (ACT). /• ' ' . ' 

2. ' The post-achievement of students in the Audia-Tutorial - (experi- . ) 
mental) group was tfiot significantly different from Uiat df 
. students in the control! group as me^ured by the Total Bfology 
Test. 



3. 



The scores on the ACT pretest. and the scores bn the Total 
Biology Test aije uncorreJ.ated fdr both the cpntro! afx'd tY^e 
experimental groups. - . 

The percentage of the Students initially eliyrolled who- are 
♦included in the study is the same fo^iboth the control a<id 
the experimental groups.'' * ' 



R ationa le ' ^ ' 

This study, published in 1971, ,was apparently one of only ^ few A-T 
comparative studies using a control vs. experltaentdl group forpiat i^lth 
, groups numbering over a hundred subjects. The unstated^^stmiption'^of thfe * 
study seemed to be Xhat retention of factual information was the mbst- 
in^ortant dependent^variable to measure. The experimental treatment known 
ks aydio- tutorial instruction wad nfearly identical 'to the 'procedures popuj- 
laplzed by ^Postlethwait, et al / (1969). 
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Reseiirch Design and Procedure 

A posttest control group design wasnsed to Cpill^st the ^achievement 
of students using an audio-tutoria:^. program (A-T) ifith\hat of students in 
a cotiventional. biology lecture-l&boratory course. 190 studentop in the 

A-T group met in aVeekly genei:al assembly^ for a jiilt introductjioa- and for 
evaluation purposes. Students were free to spend as much time as desired 
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in independent study involving audio-taped lectures and laboratory 
materials. Small sessions of approximately 30 students met once a week with 
an Ijistructor to revi^\f^ dif ficettTconcepts. In contrast, the 180 students - 
in the conventional or cpntroP" group^t tended three one-hour lectures and 
^one two-hour labora^ry i>er week. The subject matter presented to both 
groups was 'the same. 

The iength of the Instruction of the college biology A-T and , * 
convent fonally taught groups wa^ not stated. The original sizes of the 
jk>-T group and the control group wete eventually reduced to 153 and 143", 
re^ectively, because, of withdrawals and other reasons.. - , 

. The NaturaJ. Science portion of the American, College Test was, used to 
test the null hypothesis of no initial differences in the two groups. .The 
Total Biology Test was administered to both groups. Th^s test was actually * 
an accumulation of 274 test items, which had been administered in part 
.periodically throughout the course, of the 274 items, 165 were later 
categorized into nine subtests corresponding tb topics 'nought in the course. 
The Total Mology Test was principally a measure of the retentioti of factuaj!^ 
information with approximately 10 percent jof the items at the application * ' 
" level. ' . w " - 

The^mean achievement scoreV^sn the 10 tests for the two groups were 
analyzed using the z-test statistic for evidence of sigiificant difference / 
at the .05 level. A similar analysis iised with the pretest data to - 
determine if there were any initial differences between the two* groups. ^ 
In each of th^se staiTtttteafe^jIptttations, all the' student scores wexfe used 
andltRen just the freshman student scoref were \ised since the original con- 
trol group contained a significant number of ^onfreshm^n. ' 



Findinfi 



r 



' fi«fc|llypothesis indicated that theite was no significant 

dtf ferfiice between the ^Rdents in the A-T section, and in the convention- ; 
ally taught section when the students entei^ed the course, hypothesis four \ 
confirmed that the percentage drops in student en<pllment in th^ experi- i 
mental and* control groups were qot >significantly different.. Hypothesis 
three painted to significant Pearson product-montmp corr^lati^ of 0.45 and. 
0';46 between the ^pretest *and the Tota^l Biology test for the A-T and con-P 
ventlorially-taught students, respectively. '/ I ' 



\^ , Tli^ attalysife of hypothesis two indic-ated, significant differences i_^ 

achievemeht scores on the, Total Biology Test an'd on Aree subtests invoJMn^ 
^ the topics of chemistry of life, plant reproduction,' and ecology-evolutidn. 
r-Jxt all cases of significant differences, the A-T group scored higher than* 
/the control g^?6up. These differences, held true even t^en. only the freshman 
^l^ores .vere used. 

. ^ ^ ' r ^ / ' ^ 

Interpretations • 

The authorssaid that the results of the study indicate, that students 
tising an A-T fonfct achieved more than those using a conventional format. 
In. addition, 90. "petCent of the students in the A-T section indicated that 
they would select sections of o^fier general education courses that were 



taught using the A-T approach^ in preference to a conventional' method. The 
; authots pointed out that 'the reader should expect future contradictory 
evidence in studies of A-T'systema because of such things as the .variability 
of the format, and variability of course objectives* ' — 



ABSTRACTOR'S ANALYSIS. 
< • 



The biology .audio-tutorial programs for college students/ app^a/ to be 
further distinguished by the self-directed and selj-paced featuredl^of 
instruction. The A-T programs shM^ld not be. confused with an individualized 
program which, in addition to the self-paced feature, makes the instruc- 
tional material availably iA more than one presentation format (Rowe and 
DeturjB, 1975). m ' . ' 




The auth'ors of the pfeSent study were quite coxrect\in predicting 
future studies contrasting achievement gains in A-T groups would furnish 
contradictory evidence. Rowe and Deture reviewed fd^r 1974 studies on A-T 
College Biology^vs. Traditional progtams. The scorecard showed hwo studied ^ 
with no co^te^b achievement differences, and one study favor ing^h'e A-T 
approach^ and one study favoring the traditional approach. 

^ / " . 

• The research design used in„ the present' study did not provide for a 
truly random assignment of students t<r each of the groups. Instead, the 
studtots in the experimetttal group signed up for the A-l! sectiow and the 
control, group* signed ^up fox the conventional lecture laboratory, [session. 
The. finding that a significantly 'high number of non-freshmen si^ed up for. 
'the control grouji suggests that an element of bias may have ent^ed into 
the composition* of Ihk tyo groups. The subsequent reanlj.ysis of the data 
usfnj only freshmen • ^4±d^ot necessarily i^emove the question of the random 
nature of bot|i groups. ^ - ' M 

The research design also provided for only one instructor for the 
conventionally tau^t gfr^up of students while the ArT group ^co^lci come 
into contact with several instructors. Since in mtoy traditional programs 
students attend a large lecture and then are placed with different teaf|iing ' 
' assistants for the laboratory, it would seem that the use of one person to 
handle all the conventional- instruction could b.e advantageous if the 
individual coordinated the tw« phases of instruction. ' . • ^ 

' > f , 

The auth'ors of the presQjit study indicated that both groups were 
I^fesented the same- subject matter. However, a more specific explanation V^>* 
of the support "kids was not given.* It would have been interesting,* fpr 
instance, 'to know whether both groups Were given behavioral objectives, 
SlMlalr handouts, and similar laboratory activities. Perhaps o'f even more 
v^pfe would have been spme figures on the relative amount of time each^ 
oup Si(Bnt working on biology tasks. The outcome of the study was gener- 
lly limited !to factual recall Information. It would have been interesting 
to have had copparative' information on science process skill development 
and attitudinal measures. ^ ^ 

The ^authors reported that 90 percent of the students enrolled in the . ' * 
A-T aectidti indicated they would select a simllat A-T formaT*1fbr other 
courses in the future. However, no mention was mad^ of whether the control 

• group student would prefer to take future 6o^rses iflHthe lecture- lab format. 
It would seem possible since the control ^roup student^, apparently had the * 

'option of signing up for the A-T section but. did n6t/ ' 

/ .'»■■••«.■ • . 




The audio- tutorial format is especially suited for aptitude-treatment 
interaction studies. These types of studies attempt to determine whether 
certain students with particular cognitive leaning j^tyles, attitudes or 
aptitudes ^achieve better with a particular treatment such as audio-tutorial 
instruction. Grebe (1973)', in a comparison of A-T with a conventional 
biology program, grouped students in three aptitude levels^ with scores on 
the CEEB being the dependent variable. ]hth the-knowledge of aptitude and 
* treatment the author was only able to account for 9.5 percent of the vari- 
ance, ^ugge^ting the need to search for additional variables. 

A study of two different strategies for sequencing five b4alpgy unit3 
within an audio-tutorial course was conducted by Gunter (1974). The SBUS 
sequence represented a logical development of cojicepts. The TDUS sequence 
represented a'logical development of concepts.. The TDUS sequence provided 
special seqaience of topics arranged from^uiiits fhe student knew best to the 
least understood units as determinedly student pretest scores. The results 
of the study" indicated no significant differences between the two aroups 
in terms of , "achievement or attitude toward tfie co.utse. The intere^ing 
-point, hov^yer, was that the TDUS students completed the work in half the 
' time it tool^ the'^SB'US 'grouj^ ^ * ^ ^ ' ^ 

Future 5res6afchers oiay wish to pursue the time spent on task variables 
as an importiant predictor of achievement in Audio-Tiitorial instruction. 
In another phase of'' the study by Gunter, the audio-tutorial studenta with 
high grade. ptoint averages elected to spend more time in completing the unit 
^d in addition scored higher on the achievemeQt ppstteats than did students 
with low gra'de point averages. Rowe and Deture (1^75) in their review of 
audio-tutorial research commented on the widespread concern of educators 
^with student procr'astination. The evidence provided by Gunter suggests that 
additional external guidaihc^ may be necessary to keep students with^ low 
grade point ^averages on task^ longer and more consistently. 

Another area of possible research was suggested by Melecja's (1973) 
description^ of the Bio-Learning Center ^t Oh^o St^e University. In addi- 
tion to a choice ^f multidimensional learning materials keyed to behavioral 
objectives, and access to small-grbup recitation sections, the program 
provides a broadening experience. That is, instruotional television pro- 
grams are provided which deal with the short range goals of helping the 
students. Jrogranis are also provided dealing with the broader implications 
of biolqey ^nd research. Tffe movement toward more individualized instruc- * 
tion ii\ the-A-T format will provide new impetus for measuring higher 
cognitive a^d affective objectives.- ^ • 

' An audio-tutorial approach to biology instruction^n the high school 
was. reported by Nordland (1975).. No significant differences in achievement 
were observed between the A-T and conventional biology class. The authors, 
alao reported that standardized measures such as* the SAT reading and the ' 
STEP science tests were less predictive of learner achievement wl^ the 
audip-tutorial methods were used. This finding of lower cprrelatiotfB sug- 
gests that tHe A-T format migtft^rovide a more appropi;i^te instructional 
alternative for students deficient in certain skills such as reading. 
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